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Abstract: A rapid laboratory diagnosis of Clostridium difficile- associated diarrhea 
is important in patient management and in the administration of appropriate 
therapeutic modalities. The vidas C. difficile Toxin II (CDA 2) assay (bioMerieux, 
Inc. . . 
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Abstract: ...to be useful in reducing gut ischemia in patients with septic shock; 
and (7) the administration of recombinant human fibroblast growth factor-2 may prove 
to be useful to prevent radiation... 
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Abstract: ...such as those from salmonella, camylobacter and other bacteria, 
verotoxins from E. col i , cholera toxin, Clostridium difficile toxins A and B, 
bacterial pili from enteropathogeni c E. coli (EPEC) and enterotoxigenic E. coli... 
...affinity of the compounds relative to the ligands themselves, in one embodiment, 
the compounds, when administered in a timely fashion to a patient suffering from 
enteric E. coli infection, inhibit progression... 
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Document Type: Article 
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Language: English 

Abstract: The mechanism by which Clostridium difficile toxin A causes substance P 
(SP) release and subsequent inflammation in the rat ileum is unknown. Pretreatment 
with the vanilloid receptor subtype 1 (VRl) antagonist, capsazepine, before toxin A 
administration significantly inhibited toxin A-induced SP release and intestinal 
inflammation. Intraluminal administration of the VRl agonist capsaicin caused 
intestinal inflammation similar to the effects of toxin A. Pretreatment with 
capsazepine before capsaicin administration also significantly inhibited 
capsaicin-induced intestinal inflammation. These results suggest that intraluminal 
toxin A causes. 
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Involvement of nerves and calcium channels in the intestinal response to Clostridium 
difficile toxin A: An experimental study in rats in vivo 
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Language: English 

Involvement of nerves and calcium channels in the intestinal response to Clostridium 
difficile toxin A: An experimental study in rats in vivo 



Abstract: Background: The involvement of nerves and calcium channels in the 
intestinal response to Clostridium difficile toxin A (luminal concentration 1 or 15 

mug/ml) was studied in the small intestine of rats by the toxin was 

significantly attenuated by intravenous hexamethoni urn whereas no effect was observed 
after administration of nifedipine or granisetron. Conclusions: At a low toxin 
concentration, intramural reflexes are involved in... 
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in rats 
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Sigfus; wlk Michael; Pothoulakis Charalabos (Reprint) 

Author Address: Div. of Gastroenterology, Beth Israel Hospital, Harvard Medical 
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Journal: American Journal of Physiology 280 ( 4 Part 1 ): p G539-G545 April, 2001 
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Medium: print 
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Document Type: Article 
Record Type: Abstract 
Language: English 

Endogenous corticosteroids modulate Clostridium difficile toxin A-induced enteritis 
in rats 



Abstract: We examined the role of glucocorticoids in acute inflammatory diarrhea 
mediated by Clostridium difficile toxin A. Toxin A (5 mug) of buffer was injected in 
rat ileal loops, and intestinal responses were measured after 30 min to 4 h. ileal 
toxin A administration increased plasma glucocorticoids after 1 h, at which time the 
toxin-stimulated secretion was not significant. Administration of the glucocorticoid 
analog dexamethasone inhibited toxin A-induced intestinal secretion and inflammation 

and downregulated doses suggested that intestinal responses to toxin A were 

related to circulating levels of glucocorticoids. Administration of the 
glucocorticoid receptor antagonist RU-486 enhanced toxin A-mediated intestinal 
secretion and inflammation... 
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Brookline Ave., Dana 601, Boston, MA, 02215, USA**USA 
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Medium: print 
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Document Type: Article 

Record Type: Abstract 

Language: English 

Saccharomyces boulardii stimulates intestinal immunoglobulin A immune response to 
Clostridium difficile toxin A in mice 



Abstract: Saccharomyces boulardii is a nonpathogenic yeast that protects against 
antibiotic-associated diarrhea and recurrent Clostridium difficile colitis. The 
administration of C. difficile toxoid A by gavage to S. boul ardi i -fed balb/c mice 
caused . . . 
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Journal: Journal of Gastroenterology and Hepatology 15 ( Supplement G ): p G38-G45 

October, 2000 2000 

Medium: print 

ISSN: 0815-9319 

Document Type: Article; Literature Review 
Record Type: Abstract 
Language: English 

Abstract: ...with organisms that damage the intestinal epithelium (enteropathogeni c 
E. coli, Shigella sp., Salmonella sp.). Although oral rehydration therapy has 
reduced the mortality associated with acute diarrhoea, the diarrhoea attack rate 

remains polypeptide and neural reflexes within the enteric nervous system. 

Cholera toxin, E. coli enterotoxins and Clostridium difficile toxin A are known to 
invoke these mechanisms in diarrhoea pathogenesis. This new dimension of intestinal 
pathophysiology. . . 
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Pseudomembranous colitis caused by clindamycin phosphate vaginal cream 
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Author Address: Department of Gastroenterology, Walter Reed Army Medical Center, 

Washington, DC, USA**USA 
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Clostridium difficile recombinant toxin A repeating units as a carrier protein for 
conjugate vaccines: Studies of pneumococcal type 14, Escherichia coli Kl, and 
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Clostridium difficile recombinant toxin A repeating units as a carrier protein for 
conjugate vaccines: Studies of pneumococcal... 



Abstract: ...the native protein, a nontoxic peptide (repeating unit of the native 
toxin designated rARU) from Clostridium difficile toxin A (CDTA) afforded an antigen 
that could be bound covalently to the surface polysaccharides of pneumococcus . . . 
...prior treatment of rARU with succinic anhydride. Conjugates, prepared with rARU 
or succinylated (rARUsucc) , were administered to mice by a clinically relevant 
dosage and immunization scheme. All conjugates elicited high levels... 
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Factors associated with nosocomial diarrhea and Clostridium difficile-associated 
disease on the adult wards of an urban tertiary care hospital 

Author: Schwaber M J; Simhon A; Block C; Roval V; Ferderber N; Shapiro M (Reprint) 
Author Address: Department of Clinical Microbiology and infectious Diseases, 
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Factors associated with nosocomial diarrhea and Clostridium difficile-associated 
disease on the adult wards of an urban tertiary care hospital 



Abstract: ...conducted to determine factors associated with the development of 
nosocomial diarrhea and the acquisition of Clostridium difficile-associated disease. 
During the 3-month survey, 98 patients with nosocomial diarrhea were enrolled, 

and in beds adjacent to the affected patients. Factors significantly 

associated with nosocomial diarrhea were the administration of a special diet 
(P=0.02) and receipt of a greater number of different antibiotics (P=0.02). Among 
the 98 patients with diarrhea, Clostridium difficile toxin B was identified in the 
stool of 13. Factors found to be associated with the presence... 
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Abstract: Toxigenic strains of the anaerobic bacterium Clostridium difficile produce 
at least two large, single-chain protein exotoxins involved in the pathogenesis of 
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Abstract: Clostridium difficile causes antibiotic-associated diarrhea and colitis in 

humans through the actions of toxin A and This study examined the role of both 

toxins in pathogenesis and the ability of orally administered avian antibodies 
against recombinant epitopes of toxin A and toxin B to treat C difficile... 
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Abstract: Background and Aims: The pathogenesis of Clostridium difficile toxin 
A-induced intestinal inflammation is not completely understood. The aim of this 

study was to define Mast cell reconstituted Kitw/Kitw-v mice showed responses 

similar to the normal congenic mice. Administration of a specific substance 
P-receptor antagonist (CP-96,345) reduced toxin A-induced intestinal... 
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Abstract: ...P receptor antagonist) dramatically inhibits fluid secretion and 
intestinal inflammation in ileal loops exposed to Clostridium difficile toxin A. The 
aim of this study was to determine whether calcitonin gene-related peptide (CGRP), a 
neuropeptide also found in sensory afferent neurons, participates in the enterotoxic 
effects of toxin A. Administration of toxin A was also found to increase CGRP 
content in dorsal root ganglia and... 
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Abstract: ...on gastrointestinal epithelia via a receptor-mediated mechanism. We 
investigated the effect of EGF on Clostridium difficile toxin A (TxA) - and toxin B 

(TxB)-i nduced damage of human colon. Ussi ng-chambered colonic mucosa was These 

effects were inhibited by prior, but not simultaneous, serosal application of EGF 
(20 nM) . Administration of the tyrosine kinase inhibitor genistein (10-6 M) 
inhibited the protective effects of EGF... 
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Abstract: ...explore the action of recombinant human IL-11 (rhlL-11) on the 
intestinal effects of Clostridium difficile toxin A, an inflammatory enterotoxin, 
and cholera toxin, a noninflammatory enterotoxin in rat ileum. We administered 
rhlL-11 subcutaneously to rats before injection of toxin A into ileal loops and 
measured ... 
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of Rho-modi fyi ng proteins, toxins A and B. Antibodies v. cholerae vector 

containing pETRl4 was recoverable from rabbit ilea up to 5 days after oral 
inoculation. Vaccination produced significant systemic anti-C. difficile toxin A 
immunoglobulin G and anti-V... 
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Abstract: Clostridium difficile (Cd) toxins appear to mediate the inflammatory 

response in pseudomembranous colitis and/or colitis associated activating 

factor antagonist), inhibited the neutrophil migration evoked by TxB. Pretreatment 
with dexamethasone or the administration of anti -TNF-al pha serum into the 
air-pouches also significantly reduced the TxB-i nduced . . . 
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Abstract: ...substance P receptor (SPR) on enteric neurons in the rat ileum after 
exposure to intraluminal Clostridium difficile toxin A. Methods: After intraluminal 

injection of toxin A in ileal loops, tissue was examined for pathological for 

SPR activation by immunocytochemical analysis of SP-induced SPR endocytosis. 
Results: After toxin A administration, gt 70% of enteric neurons showed SPR 
endocytosis and became swollen with thickened dendrites, in... 
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Abstract: ...to test the effects of NO blockers and donors on acute intestinal 
inflammation induced by Clostridium difficile toxin A in rat ileum. Methods: Rats 

received NOS inhibitors or NO donors before measurement of toxin inhibited 

toxin A-mediated ileal secretion and permeability when given before but not after 
toxin administration. Neither an NOS inhibitor nor an NO donor had any effect on 
cholera toxin-mediated... 
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Abstract: Background and Aims: Antibiotic-associated pseudomembranous colitis in 
humans is caused by proliferation of Clostridium difficile, which elaborates an 
enterotoxin toxin A that causes epithelial damage and altered motility in rabbit... 
...2 and leukotrienes B-4 and C-4/D-4/E-4. Seven hours after administration of toxin 
A, mediator levels and myoelectric activity remained increased but significant 
mucosal damage was... 
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CP-96,345, a substance P antagonist, inhibits rats intestinal responses to 
Clostridium difficile toxin A but not cholera toxin 



Abstract: Toxin A from Clostridium difficile mediates acute inflammatory 
enterocolitis in experimental while cholera toxin causes noninflammatory secretory 

diarrhea. The purpose pretreatment with CP-96,345 had no inhibitory effect on 

the intestinal effects caused by administration of cholera toxin into the ileal 

loops. From these data, we conclude that the peptide... 
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Abstract: Background: Clostridium difficile toxin A is the principal mediator of 
inflammatory enterocolitis in experimental animals. The purpose of this study... 
...inflammatory drug, on toxin A-induced enterotoxi ci ty in rat ileum. Methods: The 
effects of intragastric administration of ketotifen on secretion, mannitol 
permeability, histological damage, and mucosal levels of leukotriene B-4... 
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Abstract: An enzyme-linked immunosorbent assay (ELISA) for detection of Clostridium 
difficile toxin A (enterotoxi n) using a monoclonal antibody is described. No 
cross-reaction was observed with any of the Clostridium species tested except for 
toxigenic Clostridium difficile. One hundred and eight stool specimens from 
hospitalized patients harbouring C. difficile in their intestine... 
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Abstract: ...J. Physiol. 256 (Gastroi ntest . Liver Physiol. 19): G759-G766, 1989] we 
showed that highly purified Clostridium difficile toxin A had a profound effect on 

intestinal smooth muscle after in vivo but not in vitro the complete dose 

range. The electromechanical effects of toxin B were not affected by prior 
administration of tetrodotoxi n , atropine, hexamethoni urn , or phentol ami ne . In 
contrast, toxin B administered in vivo into an isolated ileal loop had no effect on 
spontaneous electromechanical properties of... 
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Abstract: in these studies we determined the effects of purified Clostridium 
difficile toxin A, an enterotoxin, on the electrophysiological and contractile 

properties of rabbit intestinal circular smooth muscle ana measurements of 

intracellular membrane potential and contractility were determined in excised ileal 
muscle strips after administration of toxin A in vivo (60 .mu.g/ml) into an isolated 

rabbit ileal loop increased amplitude of spontaneous and carbachol -i nduced 

phasic contractions. The electrophysiological effects of in vivo administration of 
toxin A were correlated with an inflammatory infiltrate of the lamina propria, but 

no effect on either spontaneous or carbachol -i nduced electromechanical 

activity. Our results indicate that in vivo administration of C. difficile toxin A 

into a rabbit ileal loop, but not direct in vitro... 
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Abstract: Clostridium difficile, a common enteric pathogen, mediates tissue damage 

and intestinal fluid secretion by release of two in cytosolic [Ca2+]i, a 

measured by quin 2 fluorescence. Pertussis toxin and depletion of intra- and 
extracellular calcium blocked the toxin A effect on cytosolic [Ca2+]i. These 
findings suggest. . . 
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LONG-TERM INGESTION OF LACTOSUCROSE INCREASES BIFIDOBACTERIUM SP IN HUMAN FECAL 

FLORA 

Abstract: ...8 weeks. Fecal microflora, bacterial metabolites, pH , and moisture were 
analyzed before and after the administration of lactosucrose . The results showed 
that the number and percentage of Bifidobacterium sp. in relation to the total 
bacteria significantly increased during the period of lactosucrose administration. 
Although fecal putrefactive products, fatty acids, pH, moisture content, and stool 

volume did not show test period, the amount of fecal phenol showed a negative 

correlation with the number of Bifidobacterium sp. Fecal ammonia significantly 
decreased after 4 and 8 weeks of lactosucrose administration, and 1 week after the 
end of lactosucrose administration, compared with results after a 1-week 
administration of lactosucrose. When the administration was stopped, the percentage 
of Bifidobacterium sp. in relation to the total count gradually decreased to the 
same level as before the administration of lactosucrose. These results suggest that 
under physiological conditions, lactosucrose acts on the intestinal microflora as a 
growth factor of Bifidobacterium sp. 
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Abstract: ...and a vancomycin (VCM) group (n = 41), in which vancomycin 1.5 g/day 
was administered orally from preoperative day 1 to postoperative day 2. In the 

control group, 11 patients in the VCM group (p<0.05 by Fisher's exact 

probability test), nor any Clostridium difficile-induced enterocolitis. No adverse 
effects related to VCM administration were seen. The short term perioperative oral 
administration of VCM is thus considered to be useful in preventing mrsa 

enterocolitis after surgery involving borne in mind that this regimen has the 
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UPDATE ON CLOSTRIDIUM DIFFICILE-INDUCED COLITIS .1. 

Abstract: Recent findings on the epidemiology, pathogenesis, clinical 
manifestations, diagnosis, and treatment of Clostridium difficile-induced colitis 
(CDIC) are discussed. 

CDIC is a gastrointestinal disorder that results from colonization by and 
overgrowth of C. difficile. Among patients in the community who are treated with an 
oral antimicrobial, only 1 to 3 individuals per 100,000 develop CDIC, compared with 

as many a period of watchful waiting may be advisable in mild cases. When 

treatment is necessary, oral metronidazole is the agent of choice in all but the 
most severe cases. Whether oral metronidazole is therapeutically equivalent to oral 
vancomycin in severe CDIC is controversial. Regardless of the antimicrobial used, 

some patients suffer a of treatment for relapsing CDIC. of the 

investigational treatments, the tiacumicin macrolides and the yeast Saccharomyces 
boulardii appear most promising. Diagnostic assays based on the polymerase chain 

Page 25 



clostrdiffici le . txt 

reaction should allow more... 
identi f i ers — 

Research Fronts: 92-1932 003 (CLOSTRIDIUM-DIFFICILE TOXIN-A; ANTIBIOTIC-ASSOCIATED 
FULMINANT PSEUDOMEMBRANOUS COLITIS; ACUTE INFECTIVE DIARRHEA) 

92-0825 001 (INVITRO ACTIVITY OF TEMAFLOXACIN . . . 
Cited References: 



10/3, K/40 (Item 5 from file: 34) Links 

Fulltext available through: STIC Full Text Retrieval Options 
SciSearch(R) Cited Ref Sci 

(c) 2008 The Thomson Corp. All rights reserved. 
03256424 Genuine Article*: NR598 No. References: 36 

RANDOMIZED PLACEBO-CONTROLLED TRIAL OF SACCHAROMYCES-BOULARDII IN COMBINATION WITH 
STANDARD ANTIBIOTICS FOR CLOSTRIDIUM- DIFFICILE DISEASE 

Author: MCFARLAND LV; SURAWICZ CM; GREENBERG RN ; FEKETY R; ELMER GW ; MOYER KA; 
MELCHER SA; BOWEN KE ; COX JL; NOORANI Z; HARRINGTON G; RUBIN M; GREENWALD D 
Corporate Source: UNIV WASHINGTON , SCH PHARM.DEPT MED CHEM , BG-20/SEATTLE//WA/98195 ; 
UNIV WASHINGTON, SCH MED , DEPT MED.DIV GASTROENTEROL/SEATTLE/ /WA/98195 ; BIOCODEX 
INC/SEATTLE/ /WA/00000 ; UNIV KENTUCKY , DEPT MED , DIV INFECT DIS/LEXINGTON//KY/40506 ; 
VET AFFAIRS MED CTR/LEXINGTON/ /KY/00000 ; UNIV MICHIGAN , DEPT INTERNAL MED, DIV INFECT 
DIS/ANN ARBOR//MI/48109; COLUMBIA UNIV, COLL PHYS & SURG, DEPT MED/NEW YORK//NY/00000 
Journal: JAMA- JOURNAL OF THE AMERICAN MEDICAL ASSOCIATION , 1994 , V 271 , N24 ( JUN 
22 ) , P 1913-1918 
ISSN: 0098-7484 

Language: ENGLISH Document Type: ARTICLE ( Abstract Available ) 
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Abstract: Objective . -To determine the safety and efficacy of a new combination 
treatment for patients with Clostridium difficile-associated disease (CDD) . The 
treatment combines the yeast Saccharomyces boulardii with an antibiotic (vancomycin 
hydrochloride or metronidazole). 

Design. -A double-blind, randomized, placebo-controlled acquired 

immunodeficiency syndrome or cancer chemotherapy within 3 months were not eligible. 

intervention . -Treatment with oral S boulardii (1 g/d for 4 weeks) or placebo 
in combination with a standard... 
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RECOVERY AND ELIMINATION OF THE BIOTHERAPEUTIC AGENT, SACCHAROMYCES -BOULARDII, IN 
HEALTHY-HUMAN VOLUNTEERS 

Abstract: Saccharomyces boulardii (Sb) is a nonpathogenic yeast used to treat 

intestinal illnesses such as pseudomembranous colitis Sb increased 

significantly. The percentage recovery was dose independent, when a single Sb dose 
was administered 24 hr after beginning a course of ampicillin, there was a 
significant increase (P < 0... 
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INHIBITION OF CANDIDA- ALBICANS TRANSLOCATION FROM THE GASTROINTESTINAL-TRACT OF MICE 
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Abstract: ...as the mesenteric lymph node (MLN) , spleen, liver, kidneys, and blood. 
The ability of orally administered viable Saccharomyces boulardii to inhibit Candida 
albicans translocation from the GI tract was tested in antibiotic-decontaminated... 
...orally challenged with C albicans to promote intestinal overgrowth and subsequent 
translocation of this organism. Oral S. boulardii treatment reduced the incidence of 

MLN cultures positive for C albicans but did albicans to spread systemically 

to the spleen, liver, and kidneys, in these i mmunosuppressed mice, orally 
administered S. boulardii decreased both the incidence of C. albicans translocation 
to the MLN, liver, and... 
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IMPACT OF CEFPODOXIME PROXETIL AND AMOXICILLIN ON THE NORMAL ORAL AND INTESTINAL 
MICROFLORA 

Abstract: ...tablets every 8 h for seven days and the impact of the agents on the 
oral and intestinal microflora was studied. In the oral microflora, only minor 
alterations were observed in both groups, in subjects receiving cefpodoxime 

proxetil, the and Clostridia were strongly reduced in the faecal flora, while 

there was an overgrowth of enterococci , yeasts and Clostridium difficile. 
Amoxicillin administration induced somewhat smaller alterations in the faecal 
microflora, although all subjects had overgrowth of new... 
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Journal: GASTROENTEROLOGY CLINICS OF NORTH AMERICA , 1993 , V 22 , N3 ( SEP ) , P 
683-707 

ISSN: 0889-8553 

Language: ENGLISH Document Type: REVIEW 
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Journal: MICROBIAL ECOLOGY IN HEALTH AND DISEASE , 1993 , V 6 , N4 ( JUL-AUG ) , P 
185-189 
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Abstract: ...i.d. for 10 d. Stool samples were collected before, during and after 

cefuroxime-axeti 1 administration. The mean concentrations of cefuroxime in faeces on 

days 7 and 10 were 0.57 mg/kg (range <0. 125-1. 35 mg/kg) respectively. There 

was an overgrowth of enterococci and staphylococci, while the levels of bacilli and 
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enterobacteri a were not significantly altered during the administration period. Six 
subjects became colonised by Candida albicans and three by Clostridium difficile 
during and after the administration period. Two of the volunteers with C. difficle 
reported mild diarrhoea during the administration period. The number of 
bifidobacteria and Clostridia decreased while the levels of eubacteria and 
bacteroides were unaffected by cef uroxime-axeti 1 administration. Beta-Lactamase 
activities in faeces were found in six volunteers and increased significantly during 
the administration period (P<0.05). There was a clear relationship between 
beta-lactamase activities in faeces... 
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SACCHAROMYCES-BOULARDII - A REVIEW OF AN INNOVATIVE BIOTHERAPEUTIC AGENT 

Abstract: Saccharomyces boulardii is a non-pathogenic yeast which has been used as 

both a preventive and a profile which is effective in the therapy of diarrhoea 

and is remarkably safe for oral ingestion. The pharmacokinetic data demonstrate that 

S. boulardii reaches a steady-state concentration quickly and quickly 

eliminated from the colon. Clinical trials studying antibiotic-associated diarrhoea, 
nasogastric-tube alimentation diarrhoea, Clostridium difficile-disease, acute 
diarrhoea and chronic diarrhoea in HIV-infected patients are reviewed. 
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Abstract: ...to the host with regard to many metabolic functions and in resistance 
to bacterial infections. Administration of antimicrobial agents may disrupt the 
normal microflora, leading to a decrease in colonization resistance... 
...Antimicrobial therapy may also be accompanied by gastrointestinal disturbances 
and a reduction or elimination of lactobacilli in the intestinal microflora. 
Lactobacilli are part of the normal gram-positive anaerobic microflora. Through the 

production of lactic and contribute to the maintenance of colonization 

resistance. Several studies have indicated a protective effect of lactobacilli 
against potential pathogens in the gastrointestinal tract. In view of these 
beneficial properties, it is considered important to maintain or increase the levels 
of lactobacilli in the intestinal microflora, 
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Journal: JOURNAL OF PEDIATRIC GASTROENTEROLOGY AND NUTRITION , 1993 , V 16 , N4 ( 
MAY ) , P 419-425 
ISSN: 0277-2116 

Language: ENGLISH Document Type: ARTICLE ( Abstract Available ) 

SACCHAROMYCES-BOULARDII FOR CLOSTRIDIUM-DIFFICILE -ASSOCIATED ENTEROPATHIES IN 
INFANTS 

Abstract: Based on experimental evidence in animals showing that the oral 
administration of Sacccharomyces boulardii is effective in reducing morbidity and 
mortality due to Clostridium difficile-induced pseudomembranous colitis, we 

conducted an open trial to examine the effects of the living strains of C. 

difficile may cause chronic enteropathies without colitis that may be improved by 
oral administration of S. boulardii. 
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Abstract: ...In the newborns, vaginal delivery leads to increased colonisation by 

Bacteroides (P < 0.0001) and Lactobacillus spp. (P = 0.0020). Intrapartum 

administration of ampicillin delayed colonisation by Lactobacillus spp. (P = 0.0012) 

after vaginal delivery. The results of this study show that even a single-dose 

intrapartum administration of ampicillin exposes the neonate to colonisation 

disturbances of Lactobacillus spp., just as does caesarean section. 

identifiers-- . . .clostridium-difficile; bacterial-colonization; infection; newborns; 
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ADMINISTRATION OF DIFFERENT LACTOBACILLUS STRAINS IN FERMENTED OATMEAL SOUP - INVIVO 
COLONIZATION OF HUMAN INTESTINAL -MUCOSA AND EFFECT ON THE... 

Abstract: In vivo colonization by different Lactobacillus strains on human 
intestinal mucosa of healthy volunteers was studied together with the effect of 
Lactobacillus administration on different groups of indigenous bacteria. A total of 
19 test strains were administered in fermented oatmeal soup containing 5 x 10(6) CFU 

of each strain per ml days. Biopsies were taken from both the upper jejunum 

and the rectum 1 day before administration was started and 1 and 11 days after 
administration was terminated. The administration significantly increased the 
Lactobacillus counts on the jejunum mucosa, and high levels remained 11 days after 
administration was terminated. The levels of streptococci increased by 10- to 

100-fold in two persons jejunum decreased by 10- to 100-fold in three of the 

volunteers 1 day after administration was terminated. In recta, the anaerobic 
bacterium counts and the gram-negative anaerobic bacterium counts decreased 
significantly by the end of administration. Furthermore, a decrease in the number of 
members of the Enterobacteri aceae by 1,000-fold was observed on the rectal mucosa of 
two persons. Randomly picked Lactobacillus isolates were identified phenotypically 
by API 50CH tests and genotypically by the plasmid profiles of strains and by 
restriction endonuclease analysis of chromosomal DNAs . The following five 
administered Lactobacillus strains were reisolated from the mucosa 1 day after the 
end of administration: Lactobacillus plantarum 299 and 299v, Lactobacillus casei 
subsp. rhamnosus 271, Lactobacillus reuteri 108, and Lactobacillus agilis 294. All 
of these strains were also found 11 days after administration was terminated, 
although L. plantarum 299 and 299v were dominant. 
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DIAGNOSIS AND TREATMENT OF CLOSTRIDIUM-DIFFICILE COLITIS 

Abstract: Pseudomembranous colitis associated with antibiotic therapy is almost 
always due to an overgrowth of Clostridium difficile, if untreated, pseudomembranous 
colitis can lead to severe diarrhea, hypovolemic shock, toxic dilatation of the... 
...recommended for treatment of mild illness, and vancomycin is recommended for 
treatment of severe illness. Oral therapy is always preferred because it is more 

reliable, in patients with recurrent or relapsing either metronidazole or 

vancomycin is effective for that episode, but novel approaches, such as the oral or 
rectal introduction of competing nonpathogenic organisms, may prove to be more 
successful in prevention... 

identifiers-- . . .antibiotic-associated diarrhea; pseudomembranous colitis; 

SACCHAROMYCES-BOULARDII; COMPUTED-TOMOGRAPHY ; TOXIN-A; VANCOMYCIN; HAMSTERS; 
DISEASE; THERAPY; TRIAL 

Research Fronts: 91-1233 004 (CLOSTRIDIUM-DIFFICILE TOXIN-A; ANTIBIOTIC-ASSOCIATED 
DIARRHEA; NORMAL INTESTINAL MICROFLORA) 

Cited References: 



10/3, K/52 (Item 17 from file: 34) Links 

Fulltext available through: STIC Full Text Retrieval Options 
SciSearch(R) Cited Ref Sci 

(c) 2008 The Thomson Corp. All rights reserved. 

02111626 Genuine Article*: KB731 No. References: 24 
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EFFECT OF ORAL SACCHAROMYCES-BOULARDII TREATMENT ON THE ACTIVITY OF 
CLOSTRIDIUM-DIFFICILE TOXINS IN MOUSE DIGESTIVE-TRACT 

Abstract: Human antibiotic-associated diarrhoea and pseudomembranous colitis are 
partly due to toxin production by Clostridium difficile, it is now well documented 
that Saccharomyces boulardii protects against C. difficile induced diseases. In an 
attempt to understand better the mechanism... 
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ORAL VANCOMYCIN-INDUCED RASH - CASE-REPORT AND REVIEW OF THE LITERATURE 

Abstract: ...and pruritus are described in an 82-year-old woman with chronic renal 
failure following administration of oral vancomycin hydrochloride 125 mg q6h for the 
treatment of Clostridium difficile colitis. Renal function was estimated to be 0.27 

mL/s based on a serum denied any previous immunologically mediated reactions 

to medications. Maculopapular rash is rare secondary to vancomycin administration, 
particularly after oral administration. Although clinically significant serum 
concentrations can be obtained in patients treated with oral vancomycin who have 

concomitant C. difficile colitis and renal failure, there has not been a This 

case supports the possible occurrence of a true allergic reaction secondary to 
low-dose oral vancomycin administration. 

identifiers-- . . .clostridium-difficile colitis; allergic contact-dermatitis ; 

PSEUDOMEMBRANOUS COLITIS; SYSTEMIC ABSORPTION; RANITIDINE; TOXICITY; DIARRHEA 
Research Fronts: 89-0757 002 (CLOSTRIDIUM-DIFFICILE TOXIN-A; PSEUDOMEMBRANOUS 
COLITIS; ANTIBIOTIC-ASSOCIATED DIARRHEA) 
89-3952 001 (VANCOMYCIN RESISTANCE; INVITRO ACTIVITY; ENTEROCOCCAL INFECTIONS) 

Cited References: 



10/3, K/54 (Item 19 from file: 34) Links 
SciSearch(R) Cited Ref Sci 

(c) 2008 The Thomson Corp. All rights reserved. 
01369326 Genuine Article*: GU081 No. References: 10 
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Abstract: . . .q 12 h for 7 days. Stool specimens were collected before, during and 
after antibiotic administration. In the clarithromycin group, the numbers of 
streptococci and enterobacteri a decreased among aerobic microorganisms while in the 
erythromycin group streptococci, enterococci and enterobacteri a decreased and 
staphylococci increased during antibiotic administration. The anaerobic intestinal 
microflora was also affected. The alterations were more pronounced in the 
vol unteers . . . 
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Abstract: ...bactericidal against most strains of staphylococci and nonenterococcal 

streptococci. Although rare strains of staphylococci and enterococci that are 

resistant to vancomycin have been reported, bacterial resistance has thus far not 

emerged. . . 
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A HUMAN LACTOBACILLUS STRAIN (LACTOBACILLUS-CASEI SP STRAIN GG) PROMOTES RECOVERY 
FROM ACUTE DIARRHEA IN CHILDREN 

Abstract: To determine the effect of a human Lactobacillus strain ( Lactobacillus 
casei sp strain GG, Gefilac) on recovery from acute diarrhea (82% rotavirus), 71 
wel 1 -nouri shed children between 4 and 45 months of age were studied. After oral 
rehydration, the patients randomly received either Lactobacillus GG-fermented milk 
product, 125 g (10(10-11) colony-forming units) twice daily (group 1); Lactobacillus 
GG freeze-dried powder, one dose (10(10-11) colony-forming units) twice daily (group 
2); or a placebo, a pasteurized yogurt (group 3) 125 g twice daily; each diet was 

given for 5 days, in addition no mucosal disruption and is beneficial for 

recovery from diarrhea, it is further suggested that Lactobacillus GG in the form of 
fermented milk or freeze-dried powder is effective in shortening... 
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INFLUENCE OF ANTIBIOTICS ON THE RECOVERY AND KINETICS OF SACCHAROMYCES-BOULARDII IN 
RATS 

Abstract: Saccharomyces boulardii (SB) is a yeast that is used for the prevention 

and treatment of antibiotic the kinetics and recovery of SB in feces was 

investigated in rats. Following a single oral dose, SB concentrations in feces were 

measured for periods of 1 to 6 days. Although in the feces. This antibiotic 

effect on SB disposition was also found when SB was administered in multiple doses. 
An eightfold increase in the steady-state output of SB was observed... 
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PASSIVE-IMMUNIZATION OF HAMSTERS AGAINST DISEASE CAUSED BY CLOSTRIDIUM-DIFFICILE BY 
USE OF BOVINE IMMUNOGLOBULIN-G CONCENTRATE 

Abstract: Gestating Holstein cows were vaccinated with Clostridium difficile toxoid 
prepared from the culture filtrate of a strain that produces high levels of 

toxins hyperimmune bovine igG concentrate were protected against C. difficile 

disease. These results suggest that orally administered hyperimmune bovine IgG 
specific for C. difficile culture filtrate may be useful in prophylaxis against... 
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Abstract: ...500 mg ampicillin tablets t.i.d. together with capsules containing 
lactic acid producing bacteria (Lactobacillus acidophilus and Bifidobacterium 
bifidum) for 7 days, and the other 10 volunteers were given 500 mg ampicillin 

tablets the intake of the capsules t.i.d. for another 14 days after the 

ampicillin administration had been completed. The number of enterococci , 
streptococci and corynebacteri a decreased during ampicillin administration but 
returned to normal levels after 14 days. Yeasts increased during the antibiotic 

treatment but before treatment within 14 days. Escherichia coli strains were 

suppressed in most volunteers during ampicillin administration. The numbers of 
anaerobic gram-positive cocci and rods decreased in most subjects during 
ampi ci 1 1 i n . . . 
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Clostridium difficile infection 



The spore-forming anaerobe Clostridium difficile has become a serious 
enteropathogen . Changes in the composition of natural intestinal flora, mainly 

due directly in stool. Therapy consists of stopping all systemic antibiotic 

treatment and the use of oral metronidazole or vancomycin. There may be more 
relapses after vancomycin therapy, and the increasing vancomycin resistance of 
Enterococcus is worrisome. Prevention, especially of nosocomial spread, requires 
isolation and enforced handwashing. For epidemiological studies... 
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study 
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The challenge of vancomyci n-resi stant enterococci: A clinical and epidemiologic 
study 



Background: Vancomyci n-resi stant enterococci have been recovered with increasing 
frequency from hospitalized patients. Risk factors, mode of nosocomial 

transmission have not been completely delineated. Methods: we studied 53 

patients (group A) with vancomyci n-resi stant enterococci isolated from various 
clinical specimens and also surveyed for vancomyci n-resi stant enterococci in stool 
specimens submitted for Clostridium difficile toxin assays (group B) . Stool 
specimens submitted for identification of bacterial pathogens and stool specimens 
from hospital employees were also analyzed for vancomyci n-resi stant enterococci. 
Results: Seventy-six isolates of vancomyci n-resi stant enterococci were recovered in 
group A. Five of these patients harbored vancomyci n-resi stant enterococci on 
admission. Fifty-three of 289 group B stool specimens submitted for C. difficile 
toxin assays yielded vancomyci n-resi stant enterococci. Cephalosporins and vancomycin 
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were the most common antimicrobial agents received by both groups of patients. 
Enterococcus faecium isolates were more resistant than Enterococcus faecal is 
isolates to antimicrobial agents. All isolates exhibited high level aminoglycoside 

resistance and were not least 15 different molecular clones of E. faecium and 

three of E. faecalis. Vancomycin resistant enterococcal bacteremia was associated 
with a 100% in hospital mortality rate. Conclusions: Mul ti drug-resi stant and 
vancomyci n-resi stant enterococci have become important nosocomial pathogens that are 
difficult to treat. Vancomyci n-resi stant enterococcal bacteremia was associated with 
a poor prognosis. We found a high rate of colonization in... 
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Saccharomyces boulardii stimulates intestinal immunoglobulin A immune response to 
Clostridium difficile toxin A in mice. 

Saccharomyces boulardii is a nonpathogenic yeast that protects against 
antibiotic-associated diarrhoea and recurrent Clostridium difficile colitis. The 
administration of C. difficile toxoid A by gavage to S. boulardii -fed balb/c mice 
caused . . . 
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Clostridium difficile is the most commonly identified infective cause of 
antibiotic associated diarrhoea. Broad spectrum antibiotics, are... 
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Clostridium difficile toxins and enterococcal translocation in vivo and in vitro 



Background. Clostridium difficile toxins alter permeability in cultured 
enterocytes and may alter intestinal epithelial permeability to bacteria in... 
...were designed to test the effects of C. difficile toxins on in vitro interactions 
of Enterococcus gallinarum with cultured enterocytes, as well as on translocation of 

E. gallinarum in mice. Materials sacrificed after another 24 h for analysis of 

cecal bacteria, cecal C. difficile toxin, and enterococcal translocation. Cecal C. 
difficile toxin was assayed as cytopathic effects on human foreskin fibroblasts. 

Results from the mesenteric lymph nodes of 97% of mice orally inoculated with 

saline followed by oral E. gallinarum, but only 37% of mice orally inoculated with 
C. difficile followed by oral E. gallinarum (P < 0.01). Conclusions. These results 
suggested that observations with cultured enterocytes, demonstrating... 
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...5 to 25%. The major form of intestinal disorders is the pseudomembranous 
colitis associated with Clostridium difficile which occurs in 10-20% of all AAD. In 

most cases of AAD discontinuation or organisms have been used in treatment or 

prophylaxis of AAD such as selected strains of Lactobacillus acidophilus, L. 
bulgaricus, Bifidobacterium longum, and Enterococcus faecium. Another biotherapeutic 
agent, a non-pathogenic yeast, Saccharomyces boulardii has been used. In animal 
models of C. difficile colitis initiated by clindamycin, animals... 
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Clostridium difficile is the most common nosocomial infection of the 

gastrointestinal tract. Most cases are associated with have been used. 

Retreatment with antibiotics is almost always necessary. In addition, the 
nonpathogenic yeast Saccharomyces boulardii has been showed to be of benefit as an 
adjunct in preventing further recurrences. 
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Clostridium difficile is the most common nosocomial pathogen of the 

gastrointestinal tract and has increased in frequency assay for cytotoxin B or 

detection of antigens in the stool by rapid enzyme immunoassays. Oral therapy with 

metronidazole 250 mg 4 times a day for 10 days is the recommended its use must 

be limited to decrease the development of vancomyci n-resi stant organisms such as 
enterococci . Vancomycin (125-500 mg 4 times a day for 10 days) should be limited 

to tapered regimen is often effective as are efforts to normalize the fecal 

flora. The yeast Saccharomyces boulardii has been proven in controlled trials to 
reduce recurrences when given as an adjunct... 
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Clostridium difficile is a gram-positive anaerobe that forms subterminal spores. 

It is now one of major diarrhea (antibiotic associated diarrhea) to fatal 

pseudomembranous colitis (PMC). The current therapy is based on oral administration 
of metronidazole or vancomicine. In patients non responders or that continue to 
relapse can be used other forms of therapy: antibiotic (tei copl ani ne , bacitracine, 
rifamixine); anion exchange resin (colestipol, col esti rami ne) ; probiotic therapy 
(S.boulardii , lactobacilli and fecal enemas). New and improved studies will lead to 
new and better ways of... 
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The accurate and sensitive diagnosis of Clostridium difficile -related diarrhea, 
normally treated with vancomycin, has become increasingly important in light of the 
emergence of dangerous new strains of vancomyci n-resi stant enterococci . In order to 
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Abstract: Clostridium difficile is responsible for over 75% of the 
diarrhea-associated enteric infections acquired during a hospital... 
Abstract: 

Text: 



Clostridium difficile-associated diarrhea 
poses a significant physical risk and cost to the recovery of hospitalized 
older adults . C. . . 



...mucoid, malodorous stools a day. His temperature is 101 F rectally. A 
stool specimen for Clostridium difficile (C. difficile) toxin 
is obtained and is positive. 

Diarrhea can pose a significant health threat... 

...to 20% in older debilitated patients (Holmes & Notarangelo, 1987). 
Risk factors 

According to Bartlett (1986), Clostridium difficile 
should be suspected as an enteric pathogen in any patient who develops a 
di arrhea or . . . 

...Intestinal obstruction 

* Hirschsprung's disease 

* Necrotizing enterocolitis 

* History of cerebral toxoplasmosis or 
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cytomegalovirus infection 
Pathophysiology 

Clostridium difficile is an opportunistic spore-forming 
gram-positive anaerobic bacillus. It produces at least two exotoxins, 
Clostridium difficile, toxin A, primarily an 

enterotoxin, and toxin B, a cytotoxin (Gerding et al . , 1995). These toxins 
bind. . .Monitor for re-occurrence. 

Management 

* Enforce strict contact isolation (begin before diagnosis). 

* Avoid antiperistaltic agents. 

* Administer 

appropriate medications (metronidazole, cholestyramine, 
yeast preparations, oral vancomycin). 

* Maintain adequate fluid and electrolyte balance. 

* Prevent falls. 

* Maintain skin integrity. 

* Provide psychological support... 

...colitis (Bartlett, 1997). 

The nurse should carefully monitor the number, consistency, and 
amount of stools. Oral and intravenous intake, urinary output, and 
frequent weights must be done. Assessments for dehydration — thirst... 

...to stop the implicated agent, provide supportive measures, avoid the use 
of antiperistaltic agents, and administer specific antimicrobial 
agents when ordered. Supportive measures include essential rehydration with 
appropriate electrolytes and correction... 

...resins, and medications that alter fecal flora. Metronidazole (250 mg to 
500 mg tid) or oral vancomycin (125 mg to 500 mg qid) for 7 to 14 
days are the usual . . . 

...same course (LaMont, 1995). vancomycin also has a bitter taste and is 

nephrotoxic and ototoxic. Oral vancomycin is preferred over 

intravenous vancomycin because the IV route does not always reach effective 

...in a noncarbonated beverage or applesauce (Holmes & Notarangelo, 

1987) . 

Protiotics or the use of yeasts, lactobaci 1 1 i , or normal 
colonic flora are another option for treatment to re-establish the normal 
flora of the gut. Lactobacillus preparations, such as Lacti nex(R) , 
are used to recolonize the Gl tract. There are few controlled studies of 
the effectiveness of 1 actobaci 1 1 i . Lactobacilli are not 
dominant organisms in normal fecal flora and therefore recolonization is 
more difficult (Bartlett, 1986; Fekety & Shah, 1993; LaMont, 1995). A 
nonpathogenic yeast, Saccharomyces boulardii (S. boulardii), is 
widely used in Europe. Results of a recent trial in the... 

...it is effective in preventing recurrences of C. difficile when used as 
an adjunct to oral antibiotic therapy (Fekety et al . , 1997). S. 
boulardii binds to toxin A and reduces or... 

...not permanently colonize the gut (Fekety & Shah, 1993; LaMont, 
1995). The use of active culture yogurt to help replace flora has 
been suggested by some clinicians; however, in studies with experimental 
animals, yogurt has not prevented antibiotic associated diarrhea 
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(LaMont, 1995). Fecal enemas also have been suggested to... 

...require a more complicated treatment regimen, which includes a 10 to 14 
day course of oral vancomycin or metronidazole followed by a 3 week 
course of cholestyramine, cholestyramine plus 1 actobaci 1 1 us , and 
low-dose vancomycin (vogel , 1995). it also is suggested that the use of 
antibiotics. . . 

...oatmeal, rice, potatoes, bananas, peaches, apricots, pears, 
strawberries) can help relieve diarrhea (Anastasi & Sun, 1996). 

Oral rehydration must be quickly implemented "because by the 
time the first diarrheal stool is passed. . .assay be done to diagnose C. 
difficile. 

Interventions focus on assessing and managing possible complications, 
administrating specific antibiotics, strict contact isolation, and 
teaching. Complications of C. difficile include fluid and electrolyte... 

...uncontrollable diarrhea, and safety risks due to falls. Metronidazole is 
the first choice antibiotic, with oral vancomycin, cholestyramine, 
and specific yeast preparations as alternative or concurrent therapy. 
Maintaining contact isolation prevents... 

...the HIV patient. American Journal of Nursing, 96(8), 35-42. 
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Text: 

...Clostridium difficile, the agent that causes pseudomembranous colitis associated 

with antibiotic therapy, has been identified in recent therapy has made the 

bowel susceptible to infection, colonization by C. difficile occurs by the 
oral-fecal route. C. difficile forms heat-resistant spores that persist in the 
environment for months or years. Infection results from oral ingestion of these 
spores, which survive the acid environment of the stomach and convert to... agents 
are available for the management of refractory or recurrent disease (Ref. 8). 
Initial Therapy 

Oral metronidazole (250 mg four times a day) and oral vancomycin (125 mg four times 
a day) are equally effective in treating diarrhea caused by . . . di sadvantages , 
metronidazole is preferred because it costs much less than vancomycin (Ref. 40,42). 
When oral vancomycin is prescribed, many hospital pharmacies economize by using the 
parenteral solution, since vancomycin capsules are particularly expensive 
(approximately $5 per 125-mg dose). Patients who cannot tolerate oral medication 
because of ileus or recent abdominal surgery can be effectively treated with 

intravenous metronidazole of rifampin (Ref. 47) or cholestyramine, (Ref. 48) 

bacteriotherapy with fecal enemas (Ref. 49) or oral administration of nontoxi cogeni c 
C. difficile, (Ref. 50) and treatment with the yeast Saccharomyces boulardii (Ref. 
51). However, recurrent diarrhea from C. difficile infection has not been thoroughly 
studied. . . 
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Publisher: ACADEMIC PRESS INC ELSEVIER SCIENCE , 525 B ST, STE 1900, SAN DIEGO, CA 
92101-4495 USA 

Language: English Document Type: ARTICLE ( ABSTRACT AVAILABLE ) 

The safety of whey protein concentrate derived from the milk of cows immunized 

against Clostridium difficile 

Abstract: A whey protein concentrate prepared from the milk of cows that have been 
immunized against Clostridium difficile (C difficile) and its toxins toxin A and 
toxin B, is produced for use as a medical food for the dietary management of 

patients with protein concentrate (anti-CD WPC) is supported by analytical 

data comparing the composition of raw milk from immunized cows versus that from 
non-immunized cows, and the composition of anti-CD... 
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Journal: JOURNAL OF VETERINARY INTERNAL MEDICINE , 2005 , V 19 , N2 ( MAR-APR ) , P 
177-186 

ISSN: 0891-6640 Publication date: 20050300 

Publisher: AMER COLL VETERINARY INTERNAL MEDICINE , 7175 W JEFFERSON AVE, STE 2125, 
LAKEWOOD, CO 80235 USA 

Language: English Document Type: ARTICLE ( ABSTRACT AVAILABLE ) 

Abstract: ...diarrhea in all dogs within 3 days and in most dogs within 24 hours. 

Tylosin administration controlled diarrhea in all dogs, but after it was 

discontinued, diarrhea reappeared in 12 (85 14 dogs within 30 days. Prednisone 

given for 3 days did not completely resolve diarrhea. Probiotic Lactobacillus 

rhamnosus GG did not prevent the relapse of diarrhea in any of 9 dogs bacteria 

(Salmonella spp., Campylobacter spp., Yersinia spp., or Lawsoni i ntracel 1 ul ari s) , 
and Clostridium perfringens enterotoxin and Clostridium difficile A toxin. A 
possible etiologic factor is a specific enteropathogeni c organism that is a common 
resident in the. . . 
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Fungemia after oral treatment with Saccharomyces boulardii in a patient with 
multiple co-morbidities 
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Fungemia after oral treatment with Saccharomyces boulardii in a patient with 
multiple co-morbidities 

Abstract: ...and follow up: After receiving different broad-spectrum antibiotics 
over seven weeks the patient developed Clostridium difficile toxin-positive diarrhea 
that resolved after administration of oral metronidazole and Saccharomyces boulardii 

( Pe rente roll (R)) . Three days after bypass insertion, both legs had to to 

multi-organ failure. 

Conclusion: S. boulardii (synonym: S. cerevisiae) is considered an 
non-pathogenic probiotic yeast, and live yeast cells are used for supportive therapy 

of diarrhea. The present case a review of the literature demonstrate that 

fungemia and sepsis are rare complications of the administration of S. boulardii in 
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immunocompromised patients. For this reason the therapeutic usage of probiotics 
should. . . 
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Bovine immunoglobulin concentrate Clostridium difficile retains C-difficile toxin 

neutralising activity after passage through the human stomach and small intestine 

Abstract: Background-Bovine immunoglobulin concentrate (BlC)-Clostridium difficile 
is prepared from the colostrum of cows immunised against C difficile toxins and 

contains high ileum transit times (68% versus 36%, p<0.05). Specific bovine 

Ige against C difficile toxin A was detected in ileal fluid following oral BIG. 
Toxin neutralising activity was also present and correlated closely with bovine igG 

levels (r C difficile resists digestion in the human upper gastrointestinal 

tract and specific anti-C difficile toxin A binding and neutralising activity was 
retained. Passive oral immunotherapy with anti-C difficile BIC may be a useful 
non-antibiotic approach to the... 
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Journal: DIGESTION , 1995 , V 56 , N5 ( SEP-OCT ) , P 415-420 
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Language: ENGLISH Document Type: ARTICLE ( Abstract Available ) 
Abstract: ...8 weeks. Fecal microflora, bacterial metabolites, pH , and moisture were 
analyzed before and after the administration of lactosucrose . The results showed 
that the number and percentage of Bifidobacterium sp. in relation to the total 
bacteria significantly increased during the period of lactosucrose administration. 
Although fecal putrefactive products, fatty acids, pH, moisture content, and stool 

volume did not show number of Bifidobacterium sp. Fecal ammonia significantly 

decreased after 4 and 8 weeks of lactosucrose administration, and 1 week after the 
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end of lactosucrose administration, compared with results after a 1-week 
administration of lactosucrose. When the administration was stopped, the percentage 
of Bifidobacterium sp. in relation to the total count gradually decreased to the 
same level as before the administration of lactosucrose. These results suggest that 
under physiological conditions, lactosucrose acts on the intestinal microflora... 
identifiers-- ...fermented milk; colonization resistance; bacteria 
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Journal: AMERICAN JOURNAL OF HOSPITAL PHARMACY , 1994 , V 51 , Nl4 ( JUL 15 ) , P 

1771-1781 
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Language: ENGLISH Document Type: REVIEW ( Abstract Available ) 
UPDATE ON CLOSTRIDIUM DIFFICILE-INDUCED COLITIS .1. 

Abstract: Recent findings on the epidemiology, pathogenesis, clinical 
manifestations, diagnosis, and treatment of Clostridium difficile-induced colitis 
(CDIC) are discussed. 

CDIC is a gastrointestinal disorder that results from colonization by and 
overgrowth of C. difficile. Among patients in the community who are treated with an 
oral antimicrobial, only 1 to 3 individuals per 100,000 develop CDIC, compared with 

as many a period of watchful waiting may be advisable in mild cases. When 

treatment is necessary, oral metronidazole is the agent of choice in all but the 
most severe cases, whether oral metronidazole is therapeutically equivalent to oral 
vancomycin in severe CDIC is controversial. Regardless of the antimicrobial used, 
some patients suffer a ... 
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Journal : APPLIED AND ENVIRONMENTAL MICROBIOLOGY , 1993 , V 59 , Nl ( JAN ) , P 15-20 
ISSN: 0099-2240 

Language: ENGLISH Document Type: ARTICLE ( Abstract Available ) 

ADMINISTRATION OF DIFFERENT LACTOBACILLUS STRAINS IN FERMENTED OATMEAL SOUP - INVIVO 
COLONIZATION OF HUMAN INTESTINAL -MUCOSA AND... 

Abstract: ...on human intestinal mucosa of healthy volunteers was studied together 
with the effect of Lactobacillus administration on different groups of indigenous 
bacteria. A total of 19 test strains were administered in fermented oatmeal soup 

containing 5 x 10(6) CFU of each strain per ml days. Biopsies were taken from 

both the upper jejunum and the rectum 1 day before administration was started and 1 
and 11 days after administration was terminated. The administration significantly 
increased the Lactobacillus counts on the jejunum mucosa, and high levels remained 
11 days after administration was terminated. The levels of streptococci increased by 

10- to 100-fold in two persons jejunum decreased by 10- to 100-fold in three 

of the volunteers 1 day after administration was terminated. In recta, the anaerobic 
bacterium counts and the gram-negative anaerobic bacterium counts decreased 
significantly by the end of administration. Furthermore, a decrease in the number of 

members of the Enterobacteri aceae by 1,000-fold plasmid profiles of strains 

and by restriction endonuclease analysis of chromosomal DNAs . The following five 
administered Lactobacillus strains were reisolated from the mucosa 1 day after the 
end of administration: Lactobacillus plantarum 299 and 299v, Lactobacillus casei 
subsp. rhamnosus 271, Lactobacillus reuteri 108, and Lactobacillus agilis 294. All 
of these strains were also found 11 days after administration was terminated, 
although L. plantarum 299 and 299v were dominant. 
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Journal : NEW ENGLAND JOURNAL OF MEDICINE , 1991 , V 325 , N5 , P 327-340 
Language: ENGLISH Document Type: REVIEW 
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A HUMAN LACTOBACILLUS STRAIN (LACTOBACILLUS-CASEI SP STRAIN GG) PROMOTES RECOVERY 
FROM ACUTE DIARRHEA IN CHILDREN 

Author: ISOLAURI E; JUNTUNEN M; RAUTANEN T; SILLANAUKEE P; KOIVULA T 
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Journal: PEDIATRICS , 1991 , V 88 , Nl , P 90-97 

Language: ENGLISH Document Type: ARTICLE ( Abstract Available ) 
Abstract: ...rotavirus), 71 wel 1 -nouri shed children between 4 and 45 months of age 
were studied. After oral rehydration, the patients randomly received either 
Lactobacillus GG-fermented milk product, 125 g (10(10-11) colony-forming units) 

twice daily (group 1); Lactobacillus GG 10(10-11) colony-forming units) twice 

daily (group 2); or a placebo, a pasteurized yogurt (group 3) 125 g twice daily; 

each diet was given for 5 days, in addition recovery from diarrhea. It is 

further suggested that Lactobacillus GG in the form of fermented milk or 
freeze-dried powder is effective in shortening the course of acute diarrhea, 
identifiers-- ...oral rehydration; nutritional management; intestinal microflora; 

FERMENTED MILK; PERMEABILITY; ACIDOPHILUS; FORMULA 

Research Fronts: 89-0740 002 (dietary fiber; lactulose hydrogen breath test; oral 
rehydration therapy; orocecal transit-time; baking hulless barley; enzyme 
supplementation) 

89-0757 001 (clostridium- difficile toxin-a; pseudomembranous colitis; 
antibiotic-associated diarrhea) 
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PASSIVE-IMMUNIZATION OF HAMSTERS AGAINST DISEASE CAUSED BY CLOSTRIDIUM-DIFFICILE BY 
USE OF BOVINE IMMUNOGLOBULIN-G CONCENTRATE 

Abstract: Gestating Holstein cows were vaccinated with Clostridium difficile toxoid 
prepared from the culture filtrate of a strain that produces high levels of 

toxins hyperimmune bovine igG concentrate were protected against C. difficile 

disease. These results suggest that orally administered hyperimmune bovine IgG 
specific for C. difficile culture filtrate may be useful in prophylaxis against... 
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Copyright 2007 Elsevier B.V., All rights reserved. 

Clostridium difficile-associated disease: Changing epidemiology and implications 
for management 



Clostridium difficile-associated disease (CDAD) is increasingly being reported in 

many regions throughout the world. The reasons to be reactive; however, the 

successful control of C. difficile will require healthcare systems (including 
administrators, and leadership within several departments such as environmental 
services, infection control, infectious diseases, gastroenterology, surgery... 
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Clostridium difficile; bacterial strain; clinical trial; diagnostic procedure; 

disease severity; drug cost; drug dose increase; drug exposure planning; 
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probiotic agent; ramoplanin; rifampicin; rifaximin; tinidazole; vancomycin 
TERMS (uncontrolled): Clostridium difficile associated disease; Clostridium 
difficile toxin A antibody; Clostridium difficile toxin B antibody; Clstridium 
difficile vaccine; mdx 066; mdx 1388; par 101; tolevemar 
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even with straightforward trauma and straightforward decisions 
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Clostridium difficile colitis following an open fracture: Complications occur, 
even with straightforward trauma and straightforward decisions 



Should we avoid administering antibiotics to patients? Certainly the answer must 

be no, but antibiotic use must be judicious factors - the severity of other 

illnesses and a reduced level of serum igG antibody to toxin A - have been linked to 
an increased probability of developing symptomatic C difficile colitis. Preexisting 

renal a few tactics can be implemented to decrease the overall risk. Having 

patients drink fermented milk, eat yogurt with live cultures, or take 1 actobaci 1 1 us 

pills while they are taking antibiotics may prevent modification... 

DESCRIPTORS: 

* colitis; -'open fracture; -Clostridium difficile; -injury 

...antitoxin; toxin; antibody; bacterial toxin; patient; nurse; diabetes mellitus; 
hospitalization; hand washing; risk; kidney disease; milk; risk factor; 
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management; human tissue; human... 
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... diarrhea in all dogs within 3 days and in most dogs within 24 hours. Tylosin 
administration controlled diarrhea in all dogs, but after it was discontinued, 

diarrhea reappeared in 12 (85 14 dogs within 30 days. Prednisone given for 3 

days did not completely resolve diarrhea. Probiotic Lactobacillus rhamnosus GG did 

not prevent the relapse of diarrhea in any of 9 dogs bacteria ( Salmonella 

spp., Campylobacter spp., Yersinia spp., or Lawsom i ntracel 1 ul ari s ), and 
Clostridium perfringens enterotoxin and Clostridium difficile A toxin. A possible 
etiologic factor is a specific enteropathogenic organism that is a common resident 
i n the . . . 
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Clostridium difficile is isolated from the intestinal tracts of > 50% of healthy 

infants. The mechanism by which toxigenic C. difficile is generally 

asymptomatic is unknown but may reflect the presence in human milk of neutralising 
activity against C. difficile toxin A. On this basis, the ability of human milk to 
inhibit the binding of toxin A to a purified hamster brush border membrane receptor 
was determined. Ten milk samples from healthy volunteers in various stages of 
lactation inhibited the binding of toxin A to the receptor by an average of 90%. 
Heating and dialysis did not significantly alter the inhibitory activity of any of 
the milk samples. Human milk protected adult hamsters against a lethal challenge 
with toxin A but had no effect on the cytotoxic activity of the toxin. SDS-PAGE and 
ligand blot analyses showed that there were at least four distinct factors in human 
milk that specifically bound toxin A. Thiophilic adsorption chromatography was used 
to-separate immunoglobulin from non-immunoglobul i n components of human milk. IgA was 
the only immunoglobulin detected in human milk and > >90% of this immunoglobulin was 
recovered after purification by thiophilic adsorption. Both the unbound 
non-immunoglobul i n and bound immunoglobulin fractions of human milk inhibited the 
binding of-toxin A to the purified receptor. These results suggest that human milk 
may be important in protecting infants against C. difficile-associated intestinal 
di sease . 

CLASSIFICATION CODE AND DESCRIPTION: 

Modlecular Sequence Databank Number: ...Mucosal and Oral Immunity 
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Purpose. Current and future treatment modalities for Clostridium 
difficile-associated disease (CDAD) are reviewed. Summary. C. difficile, an 
anaerobic, spore-forming, gram-negative rod... 
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Recent outbreaks of Clostridium difficile infection (CDI) in North America have 

been due to a more virulent, possibly more resistant been used successfully 

for CDI treatment but, like metronidazole, lack United States Food and Drug 
Administration approval for this indication. Experimental treatments currently in 
clinical development include a toxin-binding polymer... 
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Clostridium difficile-associated disease (CDAD) is a problem of especially the 
frail elderly. Changes in virulence of... 
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In the past, Clostridium difficile-associated disease (CDAD) was thought of mainly 
as a nosocomial disease associated with the use... 
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* Objective: To report recent changes in the epidemiology of Clostridium 
difficile-associated diarrhea (CDAD) and to discuss its diagnosis, treatment, and 

prevention. - Methods: Qualitative review of hospital outbreaks. This strain, 

called Bl/NAPl, produces 16 to 23 times the amount of toxin A and B produced by 
standard strains and has been associated with more severe CDAD and... 
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Clostridium difficile-associated disease (CDAD) is increasingly being reported in 

many regions throughout the world. The reasons to be reactive; however, the 

successful control of C. difficile will require healthcare systems (including 
administrators, and leadership within several departments such as environmental 
services, infection control, infectious diseases, gastroenterology, surgery... 
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Clostridium difficile has been associated with a spectrum of disease, ranging from 
simple and self-limited diarrhea... 
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...REVIEW: The aim of this article is to report recent changes in the epidemiology 
of Clostridium difficile associated disease, recent findings: An epidemic of 
Clostridium difficile associated disease in Quebec was associated with a threefold 

increase in incidence and a sharp strain (NAPl/027) . This strain was found to 

produce greater than 10 times as much toxin A and toxin B as historic isolates and 
has been identified in many institutions throughout North America and Europe... 
...spread of this strain as it is fluoroquinolone resistant. An increased rate of 
community-acquired Clostridium difficile-associated disease has also been noted and, 
in some cases, without prior antibiotic exposure. Although some studies have 
suggested an increased failure rate of metronidazole in Clostridium difficile 
associated disease, it remains the recommended first line treatment for 
uncomplicated cases. Other antibiotics, a toxin binder, probiotic agents and a 
vaccine are being tested in clinical trials for efficacy in prevention and treatment 
of Clostridium difficile associated disease. SUMMARY: The recent increase in the 
incidence and severity of Clostridium difficile associated disease may be related, 
at least in part, to the emergence of a highly... 
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BACKGROUND: Recurrent Clostridium difficile antimicrobial-induced diarrhea follows 
initial successful therapy with metronidazole or oral vancomycin in 5% to 65% of 
patients. Specific antibody formation to Toxin A of C. difficile has been found in 

those patients who remain asymptomatic or experience a initial infection. 

Because those individuals who often cannot produce specific antibody develop 
relapsing colitis, we administered intravenous immune globulin (IVIG) to 20 such 

hospitalized patients and evaluated their responses, materials and with 

recurrent colitis using an enzyme-linked immunosorbent assay. All patients were 
subsequently placed on oral vancomycin (dosage, 500 mg 3 times a day) and 2 doses of 

IVIG (dosage, 30 associated disease (one of pneumonia and one of congestive 

heart failure). Ten patients also received oral Saccharomyces boulardii, a 
nonpathogenic yeast. One of these patients died of heart failure and another had a 
recurrent disease. CONCLUSIONS: IVIG and high-dose oral vancomycin may be an 
effective regimen in eradicating relapsing C. difficile colitis, probably confirming 

the the disease lack the ability to produce adequate quantities of 

neutralizing immunoglobulin G antibody against Toxin A. Oral S. boulardii may help 
maintain freedom from relapse, which, however, was not confirmed in this... 
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Clostridium difficile-associated disease (CDAD) causes substantial morbidity and 

mortality. The pathogenesis is multifactorial, involving altered bowel data 

that led to these recommendations and explore other therapeutic options, including 
antimicrobials, antibody to toxin A, probiotics, and vaccines. Treatment of CDAD has 
increasingly been associated with failure and recurrence. Recurrent... 
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Clostridium difficile causes a spectrum of diseases ranging from diarrhoea to 
pseudomembranous colitis, primarily in the hospitalized ... 
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Clostridium difficile should be suspected in patients who present with nosocomial 

diarrhoea. It is more common in reference method for diagnosis is the cell 

culture cytotoxin test which detects the presence of toxin B in a cellular culture 
of human fibroblasts, but recovering C. difficile in culture allows the performance 
of a "second-look" cell culture assay that enhances the potential for diagnosis. 
Oral metronidazole (500 mg tid or 250 mg every 6 hrs) and oral vancomycin (125 mg 
every 6 hrs) administered for 10-14 days have similar therapeutic efficacy, with 
response rates near 90-97%. C. difficile strains resistant to metronidazole and with 
intermediate resistance to vancomycin have been described. The administration of 
probiotics such as Saccharomyces boulardii, Lactobacillus sp. or brewer's yeast for 
prophylaxis of. . . 
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Clostridium difficile - Associated colitis 



Objective. To review the basic microbiology, pathogenesis of disease, and 
diagnosis of the nosocomial pathogen Clostridium difficile and to examine therapies 

recommended by the Canadian Task Force on Preventive Health Care. Quality for 

therapy were sought, but case-control studies and observational reviews were 
included. Main message. Clostridium difficile causes approximately 20% of cases of 
diarrhea associated with antibiotics, including clindamycin and the second... 
...metronidazole is recommended; tapering courses of vancomycin and probiotics are 
used for multiple recurrences. Conclusion. Clostridium difficile is an important 
nosocomial pathogen requiring prudent use of antibiotics and strict 
infection-control policies ... 
Drug Descriptors: 

...ae; bacitracin--drug therapy--dt; cephalospori n--adverse drug reaction --ae; 
clindamycin — adverse drug reaction — ae; Clostridium difficile toxin A — endogenous 
compound — ec; Clostridium difficile toxin B — endogenous compound--ec ; 
macrolide — adverse drug reaction — ae; metronidazole — adverse drug reaction — ae; 
metronidazole — drug therapy — dt; metronidazole — intravenous drug 

administration — iv; metronidazole — oral drug administration — po; placebo; probiotic 
agent — drug therapy — dt; quinoline derived anti i nfecti ve agent — adverse drug 

reaction — ae; teicoplanin — drug therapy tetracycline — adverse drug 

reaction — ae; vancomycin — adverse drug reaction — ae; vancomycin — drug therapy — dt; 
vancomycin — oral drug administration — po 
Medical Descriptors: 

* Clostridium difficile; -'pseudomembranous colitis — diagnosis — di ; 
-•'pseudomembranous col i ti s--drug therapy--dt; "pseudomembranous colitis--etiology--et 
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Reviews in Clinical Gerontology ( Rev. Clin. Gerontol. ) ( United Kingdom ) 
February 1, 2003 , 13/1 (1-9) 

CODEN: RCGEE ISSN: 0959-2598 
Item Identifier (DOI) : 10.1017/S095925980301311X 
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Number of References: 69 

Clostridium difficile infection 

Drug Descriptors: 

aminoglycoside antibiotic agent--drug admi ni stration--ad ; aminoglycoside antibiotic 
agent--parenteral drug administration — pa; ampicillin--drug admi ni stration--ad ; 
ampicillin — intramuscular drug administration — im; ampicillin — intravenous drug 
administration — iv; ampicillin — oral drug administration — po; antibiotic agent; 
bacterial enzyme — endogenous compound — ec; cephalosporin — drug administration — ad; 
cephalosporin --intramuscular drug administration--im; cephalospori n--i ntravenous 
drug administration — iv; cephalosporin — oral drug administration--po; chemotactic 
factor — endogenous compound — ec; clindamycin — drug administration — ad; 
cl i ndamyci n--i ntramuscul ar drug administration--im; cl i ndamyci n--i ntravenous drug 
administration — iv; clindamycin — oral drug administration — po; Clostridium difficile 
toxin A; Clostridium difficile toxin B; hydrolase — endogenous compound — ec; 
immunomodulating agent — drug therapy — dt; metronidazole — drug administration — ad; 
metronidazole — drug dose — do; metronidazole — drug therapy — dt; metronidazole — oral 
drug administration — po; probiotic agent — drug therapy — dt; quinoline derived 
anti i nfecti ve agent; rifampicin; trimethoprim; vancomycin — drug administration — ad; 
vancomycin — drug dose--do; vancomycin — drug therapy — dt; vancomycin — intravenous 
drug administration — iv; vancomycin — oral drug administration — po; virulence factor 
— endogenous compound--ec 
Medical Descriptors: 

* bacterial i nfection--drug therapy--dt; -'bacterial infection—epidemiology --ep; 
"'bacterial infection — etiology — et; Clostridium difficile 
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Drug Descriptors: 

...clinical trial--ct; antibiotic agent — drug compari son--cm ; antibiotic agent--drug 
therapy--dt; antibiotic agent--oral drug administration--po; antibiotic 
agent — pharmacology — pd ; antibiotic agent — topical drug administration — tp; 
bacterial vaccine — drug therapy — dt; bacterial vaccine — intragastric drug 
administration — ig ; bacterial vaccine — intramuscular drug administration — im; 
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bacterial vacci ne--i intranasal drug administration--na; bacterial 
vacci ne--i ntraperi toneal drug admi ni stration--i p ; bacterial vaccine 
— pharmacology — pd; bacterial vaccine — subcutaneous drug administration — sc; 
bacterium antibody — drug comparison — cm; bacterium antibody — drug therapy — dt; 
bacterium anti body--i ntravenous drug administration--iv; bacterium 
antibody — pharmacology — pd; cefalexin — adverse drug reaction — ae; cefalexin — drug 
therapy — dt; cefalexin — oral drug administration — po; cefixime--adverse drug 
reaction — ae; cefixime — clinical trial — ct; cefixime — drug therapy — dt; cefixime — 
oral drug administration — po; cefixime — pharmacology — pd; cefotaxime — adverse drug 

reaction--ae ; cefotaxi me--cl i ni cal trial — ct; cefotaxime--drug drug 

reaction — ae; cephalosporin derivative — drug comparison — cm; cephalosporin 
derivative — drug therapy — dt; cephalosporin derivative — oral drug 

administration — po; cephalosporin derivative — pharmacology — pd; ciprofloxacin — drug 
compari son--cm ; ci prof loxaci n--drug therapy — dt; ci profloxaci n--pharmacology . . . 
...clarithromycin — adverse drug reaction — ae; clindamycin — adverse drug 
reaction — ae; clindamycin — drug therapy — dt; clindamycin — oral drug 
administration--po; cl i ndamyci n--pharmacol ogy--pd ; clindamycin --topical drug 
administration — tp; Clostridium difficile toxin A — drug toxicity — to; Clostridium 
difficile toxin A — endogenous compound — ec; Clostridium difficile toxin B — drug 
toxicity — to; Clostridium difficile toxin B — endogenous compound — ec; 
gentamicin — adverse drug reaction — ae; gentamicin — drug comparison — cm; 
immunoglobulin G — drug therapy — dt; immunoglobulin G — intravenous drug 
administration — iv; immunoglobulin G — pharmacology — pd; lactoferrin — endogenous 
compound — ec; levofloxacin — adverse drug reaction — ae; 1 i ncomyci n . . . 
. . .tazobactam — drug comparison — cm; piperacillin plus tazobactam — drug therapy — dt; 
piperacillin plus tazobactam — pharmacology — pd; probiotic agent--drug therapy — dt; 
probiotic agent --pharmacology--pd ; ribosome RNA--endogenous compound--ec ; 
toxoid — drug therapy — dt; toxoid — intramuscular drug administration — im; toxoid 
— pharmacology — pd; trimethoprim — adverse drug reaction — ae; trimethoprim — drug 
comparison — cm; unindexed drug... 
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* ...therapy — dt; -bacterial infection — etiology — et; -bacterial infection 

— prevention — pc; -bacterial infection — side effect — si; * Clostridium difficile 
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Recurrent Clostridium difficile colitis 

Yinelenen Clostridium difficile koliti 
issue Title: 

...thought to be due to the persistence of C difficile spores. Treatment can be 
difficult. Oral vancomycin or metronidazole for 10 to 14 days may be helpful as 
first-line therapy... 
Drug Descriptors: 
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antibiotic agent; bacterial toxin; Clostridium difficile toxin A; Clostridium 
difficile toxin B; metronidazole — drug therapy — dt; probiotic agent — drug 
therapy — dt; vancomycin — drug therapy — dt 
Medical Descriptors: 

* Clostridium difficile; "'pseudomembranous colitis — diagnosis — di ; 
-•'pseudomembranous col i ti s--drug therapy--dt; "'pseudomembranous 
colitis--epidemiology--ep; -'pseudomembranous colitis... 
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Nearly 25% of antibiotic associated diarrhoeas (AAD) is caused by Clostridium 
difficile, making it the commonest identified and treatable pathogen. Other 

pathogens implicated infrequently include Clostridium perfringens and specific 

diagnostic test for C. difficile infection is tissue culture assay for cytotoxicity 
of toxin B. Commercial ELISA kits are available. Though less sensitive, they are 

easy to perform and are that is needed for control of mild to moderate cases. 

For severe cases of AAD, oral metronidazole is the first line of treatment, and oral 
vancomycin is the second choice. Probiotics have been used for recurrent cases. 
Drug Descriptors: 

. ..ec; carbohydrate — endogenous compound — ec; cephalosporin — adverse drug 
reaction--ae ; cl i ndamyci n--adverse drug reaction--ae ; Clostridium difficile toxin 
A — endogenous compound--ec ; Clostridium difficile toxin B — endogenous compound — ec; 
metronidazole — drug therapy — dt; metronidazole — oral drug administration — po; 
probiotic agent — drug therapy — dt; vancomycin — drug therapy — dt; vancomycin — oral 
drug admi ni stration--po 
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carbohydrate metabolism; clinical feature; Clostridium difficile; Clostridium 
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association; disease control; disease severity... 
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Clostridium difficile is the most commonly identified infective cause of 

antibiotic associated diarrhoea. Broad spectrum antibiotics, are based 

cytotoxin assays have been compared to rapid immunoassays, which are less effective, 
especially since toxin A negative, toxin B positive strains have been shown to be 

truly virulent. Details of colonization and adherence mechanisms strategies. 

These include a toxin binding polymer and ongoing biotherapy research. An antibody 
rise to toxin A during an episode of C. difficile diarrhoea protects against 
recurrence, and trials are in progress ... 
Drug Descriptors: 

antibiotic agent — drug therapy--dt; cephalosporin; clarithromycin; clindamycin; 
Clostridium difficile toxin A; Clostridium difficile toxin B; Clostridium toxin; 
cytotoxin; metronidazole — drug administration — ad; metroni dazol e--drug therapy — dt; 
metronidazole — intravenous drug administration — iv; metronidazole — oral drug 
administration — po; penicillin derivative; polymer — clinical trial — ct; 
polymer — drug therapy--dt; polymer — oral drug administration — po; 
polymer--pharmacology--pd; probiotic agent--clinical trial--ct; probiotic 
agent — drug therapy — dt; probiotic agent — oral drug administration — po; quinoline 
derived anti i nfecti ve agent; toxoid — clinical trial — ct; toxoid --drug therapy — dt; 
unclassified drug; vancomycin — drug administration — ad; vancomycin — drug 
therapy — dt; vancomycin — intragastric drug administration — ig; vancomycin — oral 
drug administration — po 
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...evacuations/per day). The stool cultures were negative and there were no proof 
both of Clostridium difficile and his toxin A and B. In 4 patients colonoscopy 
showed different grades of colitis up to diffuse erythema... 
Drug Descriptors: 

...cb; folinic acid — drug therapy — dt; glucocorticoid — drug combination — cb ; 
glucocorticoid — drug therapy — dt; glucocorticoid — oral drug administration — po; 
metroni dazol e--drug combination--cb; metronidazole--drug therapy--dt; 
metronidazole — intravenous drug administration — iv; predni solone--drug 
combination — cb; prednisolone — drug therapy — dt; prednisolone — oral drug 
administration — po; probiotic agent — drug combination — cb; probiotic agent — drug 
therapy — dt; vancomycin — drug combination--cb; vancomycin — drug therapy — dt; 
vancomyci n--oral drug admi ni stration--po 
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...5 to 25%. The major form of intestinal disorders is the pseudomembranous 
colitis associated with Clostridium difficile which occurs in 10-20% of all aad. in 

most cases of AAD discontinuation or of vancomycin therapy) had a significant 

decrease in C. difficile colony-forming units, and of toxin B production. In several 
clinical randomised trials (versus placebo), S. boulardii has demonstrated its 
effectiveness by . . . 
Drug Descriptors: 

* ...agent — adverse drug reaction — ae; *antibiotic agent — clinical trial — ct; 
-■'antibiotic agent--drug therapy--dt; ^'Clostridium difficile toxin A--drug 
toxicity — to; -'Clostridium difficile toxin A — endogenous compound--ec ; * Clostridium 
difficile toxin B — drug toxicity — to; -'Clostridium difficile toxin B — endogenous 
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metronidazole — oral drug administration — po; quinolone derivative — drug therapy — dt; 
teicoplanin — clinical trial — ct; teicoplanin — drug therapy — dt; teicoplanin — oral 
drug administration — po ; tetracycline derivative — drug therapy--dt; tetracycline 
derivative-- oral drug admi ni stration--po; vancomyci n--cl i ni cal trial--ct; 
vancomycin — drug therapy — dt; vancomycin — oral drug administration — po 
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— endogenous compound--ec ; vancomycin — adverse drug reaction — ae; vancomycin — drug 
administration — ad; vancomycin — drug therapy — dt; vancomycin — pharmacokinetics — pk; 
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infezione da Clostridium difficile. Aspetti attuali 
issue Title: 

Clostridium difficile is a gram-positive anaerobe that forms subterminal spores. 

It is now one of major the natural microflora has been modified by antibiotic 

therapy. Toxigenic strains of C. difficile produce toxin A (enterotoxi n) or toxin B 
(citotoxin) or both which cause the citotoxic cause the citotoxic effect 'rounding'. 

C. difficile can diarrhea (antibiotic associated diarrhea) to fatal 

pseudomembranous colitis (PMC). The current therapy is based on oral administration 
of metronidazole or vancomicine. In patients non responders or that continue to 
relapse can be used other forms of therapy: antibiotic (tei copl ani ne , bacitracine, 
rifamixine); anion exchange resin (colestipol, colesti rami ne) ; probiotic therapy 
(S.boulardii , lactobacilli and fecal enemas). New and improved studies will lead to 
new . . . 
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...diarrhea in all dogs within 3 days and in most dogs within 24 hours. Tylosin 
administration controlled diarrhea in all dogs, but after it was discontinued, 

diarrhea reappeared in 12 (85 14 dogs within 30 days. Prednisone given for 3 

days did not completely resolve diarrhea. Probiotic Lactobacillus rhamnosus GG did 

not prevent the relapse of diarrhea in any of 9 dogs bacteria (Salmonella 

spp., Campylobacter spp., Yersinia spp., or Lawsoni i ntracel 1 ul ari s) , and 
Clostridium perfringens enterotoxin and Clostridium difficile A toxin. A possible 
etiologic factor is a specific enteropathogeni c organism that is a common resident 
i n the ... ( 
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[Clostridium difficile infections. Current aspects] 
Infezione da Clostridium difficile. Aspetti attuali. 

Clostridium difficile is a gram-positive anaerobe that forms subterminal spores. It 

is now one of major the natural microflora has been modified by antibiotic 

therapy. Toxigenic strains of C. difficile produce toxin A (enterotoxin) or toxin B 
(cytotoxin) or both with cause the cytotoxic effect "rounding". C. difficile can 

spread from patient diarrhea (antibiotic associated diarrhea) to fatal 

pseudomembranous colitis (PMC). The current therapy is based on oral administration 
of metronidazole or vancomycin . In patients non responders or that continue to 
relapse can be used other forms of therapy: antibiotic (tei copl ani ne , bacitracine, 
rifamixine); anion exchange resin (colestipol, colesti rami ne) ; probiotic therapy (S. 
boulardii, lactobacilli and fecal enemas). New and improved studies will lead to new 

Descriptors: -Clostridium difficile; *Enterocol i ti s , Pseudomembranous 
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Immunization of adult hamsters against Clostridium difficile -associated ileocecitis 
and transfer of protection to infant hamsters. 

in this investigation, the role of antibodies against Clostridium difficile toxins A 
and B in protecting hamsters against C. difficile-associated ileocecitis was 

examined. We against disease. Neutralizing antibodies to toxins A and B could 

be demonstrated in both maternal milk and serum, as well as in infant serum and 

intestinal contents. Foster-mothering experiments demonstrated protection of 

infants against C. difficile-associated ileocecitis was transferred to infant 
hamsters through breast milk. These results suggest that toxin A may play a more 
important role in the pathogenesis of C. difficile-associated ileocecitis in 
hamsters than toxin B. Furthermore, variations in the severity of C. 
difficile-associated illness in infants and adults may... ( 

Descriptors: ; Administration, Oral; Animals; Antibodies, Bacterial — analysis — AN; 
Bacterial Toxins — immunology — IM; Cricetinae; Enzyme-Linked Immunosorbent Assay; 
Immunization; Milk — immunology — IM; Pregnancy 
Named Person: 
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[Clostridium difficile infections. Current aspects] 

infezione da Clostridium difficile. Aspetti attuali. 
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II Divisione Medica, Azienda Ospedaliera S. Filippo Neri , Roma. 

Journal Name: Recenti progressi in medicina ( ITALY ) Pub. Year: Jul-Aug 1998 89 
(7-8) p385-94 , ISSN: 0034-1193 Print Journal Code: 0401271 
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Document type: English Abstract; Journal Article; Review 

Languages: ITALIAN 
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[Clostridium difficile infections. Current aspects] 
infezione da Clostridium difficile. Aspetti attuali. 

Clostridium difficile is a gram-positive anaerobe that forms subterminal spores. It 

is now one of major the natural microflora has been modified by antibiotic 

therapy. Toxigenic strains of C. difficile produce toxin A (enterotoxi n) or toxin B 
(cytotoxin) or both with cause the cytotoxic effect "rounding". C. difficile can 

spread from patient diarrhea (antibiotic associated diarrhea) to fatal 

pseudomembranous colitis (PMC). The current therapy is based on oral administration 
of metronidazole or vancomycin . In patients non responders or that continue to 
relapse can be used other forms of therapy: antibiotic (tei copl ani ne , bacitracine, 
rifamixine); anion exchange resin (colestipol, colesti rami ne) ; probiotic therapy (S. 
boulardii, lactobacilli and fecal enemas). New and improved studies will lead to new 

Descriptors: -Clostridium difficile; -Enterocolitis, Pseudomembranous 
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... Eimeria species are intracellular protozoa that infect intestinal 
epithelia of most vertebrates, causing coccidiosis. Intestinal intra 
-epithelial lymphocytes (iel) that reside at the basolateral site of 
epithelial cells (EC) have immunoregulatory. . . 

...induced change by cytokine production but also in direct interaction 
with the epithelial barrier when intra-EC junctions are 
down-regulated." Inagaki -Ohara and associates published their study in 
Infection and ... 

...2 mitogen-activated protein kinase activation both in vitro and in vivo 

and protects against Clostridium difficile toxin 

A-induced enteritis. According to recent research from the United 

States, " Saccharomyces boulardii (Sb) , a probiotic yeast, protects 

against intestinal injury and inflammation caused by a wide variety of 

enteric pathogens, including Clostridium difficile . Given 

the broad range of protective effects of Sb in multiple gastrointestinal 

disorders, we hypothesize... 

...we found that Sb culture supernatant (SbS) inhibits i nterl euki n-8 

production induced by C. difficile toxin A or IL-1 beta in 

human colonocyte NCM460 cells in a dose-dependent fashion," said... 

...and colleagues at Harvard University and Boston University. 

"Furthermore, SbS inhibited IL-1 beta and toxin A induced 

Erkl/2 and jnk/SAPK but not p38 activation in NCM460 cells. To test... 

...or intestinal histology," they reported. "However, Erkl/2 activation was 

significantly inhibited by SbS in toxin A exposed mouse ileal 

mucosa. In control loops, toxin A increased fluid secretion 

(2. 2-fold), histological score (3.3-fold), and levels of the chemokine KC 

(4.5-fold). SbS pretreatment completely normalized toxin A 

mediated fluid secretion (p<0.01), and histopathologic changes 

(p<0.01) and substantially inhibited toxin A-associated KC 

increases (p<0.001)." "In summary, the probiotic yeast S. 

boulardii inhibits C. difficile toxin A-associated enteritis 

by blocking the activation of Erkl/2 map kinases," the researchers 

concl uded . "Thi s . . . 

...2 mitogen-activated protein kinase activation both in vitro and in vivo 
and protects against Clostridium difficile toxin 
A-induced enteritis. J Biol Chem, 2006 ; 281(34) : 24449-24454) . For 
additional information, contact Ciaran... 

...MA 02215, USA. E-mail: ckelly2@bidmc.harvard.edu. Keywords: Boston, 
Massachusetts, United States, Gastroenterology, Clostridium 
difficile , Enteritis, Saccharomyces boulardii , Proteomics. This 
article was prepared by Health & Medicine week editors from staff... 
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...TEXT: developing directions of research. Study 1: investigators 
publish new data in the report "Update on Clostridium 
difficile associated disease." According to a study from the United 
States, "The aim of this article is to report recent changes in the 
epidemiology of Clostridium difficile associated disease. An 
epidemic of 

f Clostridium difficile associated disease in Quebec was 
associated with a threefold increase in incidence and a sharp... 

...strain (NAPl/027) . This strain was found to produce greater than 10 
times as much toxin A and toxin B as historic 

isolates and has been identified in many institutions throughout North 
America and Europe... 

...spread of this strain as it is fluoroquinolone resistant. An increased 

rate of community-acquired Clostridium difficile -associated 

disease has also been noted and, in some cases, without prior antibiotic 

exposure. Although some studies have suggested an increased failure rate of 

metronidazole in Clostridium difficile associated disease, it 

remains the recommended first line treatment for uncomplicated cases. Other 

antibiotics, a toxin binder, probiotic agents and a vaccine are 

being tested in clinical trials for efficacy in prevention and treatment of 

Clostridium difficile associated disease," wrote 3. Cloud and 

colleagues, university of Virginia, Digestive Health Center of Excellence. 

The researchers concluded: "The recent increase in the incidence and 

severity of Clostridium difficile associated disease may be 

related, at least in part, to the emergence of a highly... 

...027 strain." Cloud and colleagues published their study in Current 

Opinion in Gastroenterology (Update on Clostridium difficile 

associated disease. Current Opinion in Gastroenterology, 2007;23(1) :4-9) . 

For more information, contact... 

...diabetes group (26- and 6-fold over control, respectively) were markedly 
reduced by continuous subcutaneous administration of ATLl46e (10 
ng&kg -1 *min -1 ) , a selective A agonist. The increase in... 
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6 months of clinical and imaging follow-up." 
"Patients with irregular cycles and those on oral 
contraceptives were excluded. Data prospectively documenting the date of 
the last menstrual period (LMP) at... 

...2 mitogen-activated protein kinase activation both in vitro and in vivo 
and protects against Clostridium difficile toxin 
A-induced enteritis. 

According to recent research from the United States, " Saccharomyces 
boulardii (Sb), a probiotic yeast, protects against intestinal 
injury and inflammation caused by a wide variety of enteric pathogens, 
including Clostridium difficile . Given the broad range of 
protective effects of Sb in multiple gastrointestinal disorders, we 
hypothesize. . . 

...we found that Sb culture supernatant (SbS) inhibits i nterl euki n-8 

production induced by C. difficile toxin A or IL-1 beta in 

human colonocyte NCM460 cells in a dose-dependent fashion," said... 

...and colleagues at Harvard University and Boston University. 

"Furthermore, SbS inhibited IL-1 beta and toxin A induced 

Erkl/2 and JNK/SAPK but not p38 activation in NCM460 cells. To test... 

...or intestinal histology," they reported. "However, Erkl/2 activation was 

significantly inhibited by SbS in toxin A exposed mouse ileal 

mucosa. In control loops, toxin A increased fluid secretion 

(2. 2-fold), histological score (3.3-fold), and levels of the chemokine KC 

(4. 5-fold). SbS pretreatment completely normalized toxin A 

mediated fluid secretion (p<0.01), and histopathologic changes 

(p<0.01) and substantially inhibited toxin A-associated KC 

increases (p<0.001)." 

"In summary, the probiotic yeast S. boulardii inhibits C. 
difficile toxin A-associated enteritis by blocking the 
activation of Erkl/2 MAP kinases," the researchers concluded. "This... 

...2 mitogen-activated protein kinase activation both in vitro and in vivo 
and protects against Clostridium difficile toxin 
A-induced enteritis. 3 Biol Chem, 2006 ; 281(34) : 24449-24454) . 
For additional information, contact Ciaran... 
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inactivating target gene in Clostridium difficile host cell, involves introducing 
plasmid which is unstable in C. difficile into host cell; and allowing homologous 
recombination between the C. difficile dna in the plasmid and host cell recombinant 
Clostridium difficile for use in gene therapy and recombinant vaccine for infection 
therapy 

Abstract: DERWENT ABSTRACT: NOVELTY - A method of inactivating target gene in a 
Clostridium difficile host cell, involves introducing plasmid which is unstable in 

C. difficile, into the host cell removing the selective conditions, detailed 

DESCRIPTION - A method (Ml) of inactivating target gene in a Clostridium difficile 
host cell, involves introducing plasmid which is unstable in C. difficile into the 

host cell antibiotic resistance marker is catP. Preferred Composition: The 

composition is a vaccine composition or a probiotic composition and it further 
comprises an adjuvant. ACTIVITY - Anti di ar rheri c ; Antibacterial. No biological data 

is given which encodes a protein involved in virulence of C. difficile or a 

gene which encodes toxin A, toxin B or a factor (selected from the group consisting 
of promoters of the genes for toxin A and toxin B, sigma factors and anti-sigma 
factors) which regulates the expression of one or both of these toxins to form new 
strains, useful in pharmaceutical compositions e.g. vaccine or probiotic composition 
or in the manufacture of a medicament for the treatment or prophylaxis of a 
condition associated with C. difficile (claimed) particularly C. difficile 
associated diarrhoea. ADMINISTRATION - Administered orally, intranasally or 
parenterally e.g. subcutaneously or intramuscularly. No dosage is given. ADVANTAGE - 

The genes. This helps in minimizing the number of antimicrobial resistance 

markers carried by any bacterial probiotic or attenuated vaccine intended for human 

consumption, and it eliminates the possibility that a recombinant allows the 

highly efficient production and export of these polypeptides in hypoxic tissues 
after intravenous administration, or into the gut, particularly the colon, of the 
orally colonized individual for a variety of prophylactic or therapeutic uses. The 
combination of vaccine with additional oral administration of an attenuated, 
non-toxigenic C. difficile strain prevents uninfected patients from being colonized, 
and ... 

E.C. Numbers: 

Descriptors: Clostridium difficile toxin-A, toxin- B target gene inactivating, 
plasmid pJIR2512, plasmid p:iR2515, plasmid pJIR2363, plasmid pJIR2364, plasmid 
PJIR2633, plasmid pJIR2634... 
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Increasing production of immunoglobulin A in milk of ruminant mammal, involves 
immunizing mammal with antigen to stimulate secretion of immunoglobulin A in milk, 
and collecting milk from mammal on once-daily basis heat-killed Candida albicans 
cell for attenuated vaccine and increased animal milk antibody production 
Abstract: DERWENT ABSTRACT: NOVELTY - Increasing (Ml) the production of 
immunoglobulin A (igA) in the milk of a ruminant mammal, comprising immunizing the 
mammal with an antigen to stimulate secretion of IgA in milk, and collecting milk 

Page 96 



cl ostrdi f f i ci 1 e . txt 

from the mammal on a once-daily basis, is new. DETAILED DESCRIPTION - An INDEPENDENT 
CLAIM is also included for ruminant milk (I) for treatment of disease, comprising 
elevated levels of IgA, produced by immunizing the mammal with an antigen to 
stimulate secretion of IgA in milk, and collecting milk from the mammal on a 
once-daily basis, where the titre of IgA in the collected milk is greater than that 
obtained from either the immunizing step or collecting step alone. BIOTECHNOLOGY... 
. . .0:intramuscular (IM) in the neck, and intraperitoneal (IP); (b) week 4: IM, IP 
and intra mammary (IMM) in all four teats; (c) week 6; IMM; and (d) week 7: IM... 
...from Escherichia, Staphylococcus, Salmonella, Pneumococcus and their 
combinations, or chosen from E.coli, Staphylococcus sp., Clostridium difficile, 
Vibriocholerae sp., Heliobacter pylori and their combinations. The yeast antigen is 

from the Candida, preferably Mycoplasma antigens are chosen from Mycoplasma 

pneumoniae, Cryptosporidium parvum and their combinations. The antigen is 
administered with one or more adjuvant, where the adjuvants are chosen from Freund's 
complete adjuvant (FCA) , Freund's incomplete adjuvant (FIC) 65, cholera toxin B 
subunit, aluminum hydroxide, Bordetella pertussis, muramyl dipeptide, cytokines, 

saponin and their combinations. The antigen is 750 ml/1; and sterile saline 

249 ml/1. The IgA produced in the collected milk is substantially secretory IgA 

produced by plasma cells within the udder. The concentration of IgA OF ACTION 

- Immunomodulator . USE - (Ml) is useful for increasing the production of IgA in the 
milk of a ruminant mammal, where the mammal is a diary cow. (I) is useful for... 
...treatment of inflammation. ADVANTAGE - (Ml) increases the concentration and/or 
yield of IgA in the milk (claimed). (Ml) enables increased production of higher 
value IgA product using decreased labour. (I) is... 
E.C. Numbers: 

Descriptors: heat-killed Candida albicans cell antigen, Escherichia coli, 
Staphylococcus sp., Clostridium difficile, vibrio cholerae, Heliobacter pylori, 
pollen, pesticide, insecticide, fungicide, toxin, tumor necrosis factor, 

insulin-like growth protein, conjugated protein antigen evaluation, 

immunization in ruminant mammal, adjuvant, appl . attenuated vaccine, increased 
animal milk IgA production, gut bacterium, virus infection, inflammation therapy, 
prevention, pharmaceutical, veterinary field fungus yeast bacterium... 



18/3, K/57 (Item 1 from file: 149) Links 
TGG Health&Wellness DB(SM) 

(c) 2008 The Gale Group. All rights reserved. 

03313733 Supplier Number: 165780453 (USE FORMAT 7 OR 9 FOR FULL TEXT ) 
Therapies on the way for new strain of C. difficile. (Clinical Rounds) 

Bell , John R. 

Skin & Allergy News , 38 , 6 , 73(1) 

June , 

2007 

Publication Format: Magazine/Journal 
ISSN: 0037-6337 
Language: English 

Record Type: Fulltext Target Audience: Professional 
Word Count: 730 Line Count: 00062 

Text: 



STOWE, VT. — Although Clostridium difficile-associated 
diarrhea is now more severe and more drug resistant than before, because of 
the... 



...identify it in a particular laboratory. This new variant produces 16 
times the amount of toxin A as prior strains and 23 times the 
amount of toxin B as toxinotype 0 strains, said Dr. Pegram, 
who is also the director of the infectious... 
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...called Rifalazil (ActivBiotics Inc.) is in phase II development, along 

with a monoclonal antibody to toxin A and B (Medarex Inc.). 

in addition, a toxoid vaccine is in phase I development (Acambis... 

...currently available include cholestyramine and colestipol. 

Other weapons in the physician's arsenal are the oral 
antibiotic rifaximin (Xifaxan, Salix Pharmaceuticals), approved for E. 
coil -associated traveler's diarrhea in patients... 

...Alinia, Romark Laboratories), approved for treatment of diarrhea caused 
by Giardia lamblia or Cryptosporidium parvum. 

Probiotic agents including yogurt, yeast, and 
oral lactobacillus may also be effective, he noted. Brands of 
lactobacillus include Lactinex (Becton Dickinson) and... 

...of two 250-mg capsules daily for 4-6 weeks. 

In addition to pharmacologic and probiotic therapy, there 
remains the option of fecal transplantation to replenish the decimated gut 
flora, Dr . . . 



Special Features: 
Descri ptors : 

Clostridium difficile--... 
...Clostridium difficile — ... 
...Clostridium difficile — 
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STOWE, VT. — Although Clostridium difficile-associated 
diarrhea is now more severe and more drug resistant than before, because of 
the... 



...identify it in a particular laboratory. This new variant produces 16 
times the amount of toxin A as prior strains and 23 times the 
amount of toxin B as toxinotype 0 strains, said Dr. Pegram, 
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who is also the director of the infectious... 

...called Rifalazil (ActivBiotics Inc.) is in phase II development, along 

with a monoclonal antibody to toxin A and B (Medarex Inc.). 

In addition, a toxoid vaccine is in phase I development (Acambis... 

...currently available include cholestyramine and colestipol. 

Other weapons in the physician's arsenal are the oral 
antibiotic rifaximin (Xifaxan, Salix Pharmaceuticals), approved for E. 
col i -associated traveler's diarrhea in patients... 

...Alinia, Romark Laboratories), approved for treatment of diarrhea caused 
by Giardia lamblia or Cryptosporidium parvum. 

Probiotic agents including yogurt, yeast, and 
oral lactobacillus may also be effective, he noted. Brands of 
lactobacillus include Lactinex (Becton Dickinson) and... 

...dosage of two 250-mg capsules daily for 46 weeks. 

In addition to pharmacologic and probiotic therapy, there 
remains the option of fecal transplantation to replenish the decimated gut 
flora, Dr . . . 
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Probiotic microflora display numerous health benefits beyond 
providing basic nutritional value. They cooperatively maintain a delicate 

...animals. (1) For example, Metchnikoff discovered and promoted 
Lactobacillus bulqaricus as an aid in souring milk products to 
extend their shelf life. Tissier demonstrated that Bifidobacteria were 
helpful in treating infant... 
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...do not predominate in the bottle-fed infant. Breast-fed infants switched 
to cow's milk or solid foods colonize Bifidobacteria, Clostridia, 
Lactobacilli, Bacteroides, Streptococci, and enterics. (13) 
The type and. . . 

...enhances immunoglobulin response to vaccines. (16) In addition, IgA 
response to rotavirus is enhanced by administration of Lactobacillus 
GG. (17) These reports confirm the positive effects of probiotics on innate 
and . . . 

...enhanced the antibody response in adults receiving a typhoid 
vaccination. (22) 

Another example of a probiotic enhancing the immune response 
can be seen in the activation of the reticuloendothelial system and... 

...germ-free rats has been shown to decrease gut permeability to mannitol. 
(17) In addition, administration of Lactobacillus to i nterl euki n-10 
knockout mice decreased translocation of bacteria to extraintestinal sites 
and . . . 

...urease production, a correlate of inflammation associated with chronic 
arthritis. (17) 

There are several ways probiotic microflora can prevent 
pathogenic bacteria from adhering and colonizing gut mucosa. Probiotics 
disallow colonization by... 

...pathogenic, acid sensitive bacteria. (5,13,20,25) Probiotics can also 
reduce the growth of Clostridium difficile and alter toxin 
receptors for C. difficle toxin-A through enzymatic actions 
on the receptor. (17) 

The inhibition of pathogenic bacteria by probiotics is... 

...in myriad conditions. Tables la and lb summarize specific probiotics and 
their uses. 

inflammation/Arthritis 

Probiotic supplementation has both direct and indirect 
effects. Probiotics exhibit direct effects locally in the Gi... 

...authors concluded that gut defense mechanisms are disturbed in chronic 
juvenile arthritis and suggested orally administered Lactobacillus 
GG has potential to reinforce mucosal barrier mechanisms in this disorder. 
When inflamed, the. . . 

...and subsequent reduction in GI permeability can result from consuming 
probiotics. (16,17) 

Allergies/Eczema 

Probiotic bacteria are important in down-regulating 
inflammation associated with hypersensitivity reactions in patients with 
atopic eczema and food allergy. (15,27) Perinatal administration of 
Lactobacillus rhamnosus GG decreased subsequent occurrence of eczema in 
at-risk infants by one... 

...in animal and human trials. (28-30) In mildly hypersensitive patients, 
probiotics down-regulated a milk-induced inflammatory response. (28) 
This was found to be secondary to prevention of increased receptor 
expression in monocytes and neutrophils. Interestingly, individuals in the 
same study without milk sensitivity were not found to have receptor 
down-regulation when taking probiotics. 
Probiotics have also... 

...with cystic fibrosis were found to have reduced severity of pneumonia 

when Lactobacillus GG was administered, it is possible that 

protection from respiratory disease is related to up-regulation of mucin... 
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. . .Disease 

An interesting case report was published documenting the effect of a 
high potency, mul ti cul tured probiotic preparation in liver 
cirrhosis. (35) The probiotic preparation was identified as VSL #3, 
containing Streptococcus thermophi 1 us , Bifidobacteria, Lactobacillus 
acidophilus, L . plantarum, L... 

...Streptococcus faecum at a concentration of 10 (11) microflora per gram. 

The authors hypothesized that oral bacteriotherapy could improve 

microbial balance and lower portal pressure with a reduction in the risk... 

...bleeding. A 76-year-old male patient with cirrhosis and esophageal 
varices was given the probiotic preparation for one month followed 
by a one-month washout period and a second one... 

...with liver cirrhosis have altered microflora, over-populated with 
urea-splitting bacteria. On this basis, oral antibiotics are 
commonly administered to reduce the production of mediators involved 
in the pathogenesis of hepatic encephalopathy, portal hypertension, and 
variceal bleeding. The authors suggest that, instead of antibiotics, 
probiotics should be administered and demonstrate this could be a 
safe way to regulate portal pressure. They conclude that... 

...general population. (24) Persons with lactose intolerance experience 
better digestion and tolerance of lactose in yogurt than that 
contained in milk. Viable cultures of lactic acid bacteria are 
speculated to be essential since pasteurization reduces the observed 
digestibility. Digestion of lactose in the gut lumen by lactase contained 
in yogurt bacteria is coupled with slower intestinal delivery or 
transit time of yogurt compared with milk. The replacement of 
milk with yogurt or fermented dairy products may allow for 
better digestion and decreased diarrhea and other symptoms... 

...digestion of sucrose was demonstrated when Saccharomyces cerevisiae, a 
yeast containing the enzyme sucrase, was administered 
therapeutically. (24) 
Diarrhea 

One of the most well recognized uses of probiotics is for diarrheal 



...of probiotics, doses, and different populations in these studies make 
generalizations difficult, it is clear probiotic agents are becoming 
an important tool in the treatment of gastrointestinal problems in infants 
and ... 

...diarrheal disorders, including rotavirus infection, traveler's diarrhea, 
and more serious bacterial infections such as Clostridium 
difficile, are treated with probiotics. (2,22,23,36-41) Importantly, 
studies using Lactobacillus species or... 

...overgrowth of small bowel intestinal bacteria once it was established. 

(24) 

In vitro studies demonstrate probiotic agents inhibit 
adherence of dysbiotic organisms to intestinal epithelial cells. This 
inhibition is hypothesized to... 

...found to be most effective. This is consistent with a human clinical 

trial that reported oral administration of L. acidophilus was 

unable to suppress H. pylori or reduce inflammation in patients with... 

...in non-specific vaginitis revealed symptomatic relief in the majority of 
women who used the probiotic vaginally. (34) In another study, 29 
women were randomized to receive either L. rhamnosus GR. . . 
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...Candida albicans when compared to Lactobacillus rhamnosus GG alone. The 

investigators concluded that not all probiotic strains, even those 

of the same species, necessarily act similarly at the same site. (49) Other 

reports demonstrate efficacy of Lactobacillus acidophilus in treating 

vaginal Candida after oral use. The study points to vaginal 

contamination with fecal flora as the possible rationale for the 

effectiveness of this therapy. (17) 

Both oral probiotics and vaginal suppositories of probiotics 
have been shown to reduce the incidence of recurrent urinary tract 
infection. (17,33) 

Neonatal Enterocolitis 

A report by Caplan and Jilling found probiotic supplementation 
may be effective in preventing neonatal necrotizing enterocolitis (NEC). 
(8) The investigators developed a... 

...of tumorigenesis that may ultimately act as a proto-oncogene or 
inactivate tumor suppressor genes. Administration of Lactobacillus 
GG has been shown to suppress bacterial enzyme activity such as 
(beta)-glucuronidase. . . 

...at the University of Kansas Medical Center. 
Inflammatory Bowel Disease 

It has been reported that probiotic combination therapies may 
benefit patients with inflammatory bowel disease. (7) Twenty-six patients 
received VSL . . . 

...patients enrolled in the pharmaceutical-only arm relapsed while only one 
of 16 in the probiotic arm relapsed. Both Saccharomyces boulardii 
and Lactobacillus GG have been reported to increase secretory igA. . . 

...bowel disease has generated considerable interest. (52,53) 
Conclusion 

Current evidence supports the concept that oral 
administration of probiotic therapies may be beneficial in a 
multitude of disorders both inside and outside the gastrointestinal... 
...6) 

nonpathogenic strain in maintaining remission of 
(serotype 06:D5:Hl) ulcerative colitis 

Lactobacillus a. Administration 

of a. (22,40) ...Reduced diarrheal illness d. (22) 

in formula-fed toddlers 

e. Reduced occurrence of e. (39) 
Clostridium difficile 

diarrhea 

f. when co-administered 

with f. (10,22) 

antibiotics in children, 
non-Clostridium difficile 
anti bi otic-associated 
diarrhea is reduced 

g. Reduced risk of g. (10,24) 
traveler's diarrhea... 

...Reduced incidence of diarrhea a. (22) 

plantarum (299v and in daycare centers when 
DSM 9843) administered to only half of the 

chi 1 dren 

b. Especially effective in b. (22; 40) 

reduci ng i nf 1 ammati on . . . 
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.38) 



Saccharomyces a. Reduced recurrence of a. (39; 46) 

boulardii (yeast) 
Clostridium difficile 
diarrhea b. (24) 

b. Effects on C. difficile and 
Klebsiella oxytoca resulted in 
decreased risk. . . 

i. Extends remission time of i. (11) 

Crohn's disease 
j. Increased IgA anti -toxin A 

j. (59) 

responses in pretreated mice 

Saccharomyces Enhanced digestion of sucrose (24) 

cerevislae (a yeast... 
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Text: 



Clostridium difficile infection is responsible for 
approximately 3 million cases of diarrhea and colitis annually in the... 

...of C. difficile-associated diarrhea includes discontinuation of the 
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precipitating antibiotic (if possible) and the administration of 
metronidazole or vancomycin. Preventive measures include the judicious use 
of antibiotics, thorough hand washing... 



...associated diarrhea was considered, and a stool sample was obtained for 
analysi s . 

Empiric treatment with oral metronidazole (Flagyl) and 
famotidine (Pepcid) was initiated. Shortly thereafter, the patient 
developed marked hypotension. Fluid... 

...a dopamine (Intropin) drip was started. Moxifloxacin and doxycy-cline 
were discontinued, and treatment with oral vancomycin (Vancocin), 
intravenous metronidazole, and intravenous ceftizoxime (Cefizox); (anti-C. 
difficile-associated diarrhea therapy) was... 

...the debilitated patient's inability to mount an IgG antibody immune 
response against C. difficile toxin A. (5) The ability to 
mount an immune response is not protective against C. difficile 
colonization ... 

...C. difficile causes toxin-mediated colitis. Pathogenic strains of C. 
difficile produce two protein exotoxins: toxin A and 
toxin B. (1) Toxin A activates macrophages and 

mast cells. Activation of these cells causes the production of inflammatory 
mediators, which leads to fluid secretion and increased mucosal 
permeability. (1) Toxin B has little enterotoxic activity but 
is extremely cytotoxic in vitro. C. difficile toxins also cause... 
...otherwise healthy adults, the first step is to discontinue the 
precipitating antibiotic, if possible, and administer fluids and 
electrolytes to maintain hydration. With this conservative therapy, 
diarrhea can be expected to... 

...85 percent. (19) initial treatment of severe cases must be aggressive, 
with intravenous metronidazole and oral vancomycin used in 
combination. (11) if ileus occurs, vancomycin can be administered by 
nasogastric tube with intermittent clamping, retention enemas, or both. 
(23) If medical therapy fails... 

...C. difficile-mediated disease by restricting the use of broad-spectrum 
antibiotics in their patients. 

Probiotic use is a more controversial mode of prevention. 
Lactobacilli have been shown to reduce the... 

...routinely, especially in patients at higher risk for severe disease. 

TABLE 1 

Risk Factors for Clostridium 
di f f i ci 1 e-Associ ated 

Diarrhea 

Admission to intensive care unit 
Advanced age 
Antibiotic therapy 
Immunosuppressive therapy 
Multiple and. . . 



.Use of antacids 
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Information from references 4 and 6. 
TABLE 2 

Selected Differential Diagnosis of Clostridium 
difficile-Associated Diarrhea 



C. difficile-associated 
diarrhea 



Typical presentation 



Recent history of antibiotic 
use, evidence. . . 



pain associated with eating 



Information in part from reference 6. 
TABLE 3 

Treatment of Clostridium difficile Colitis 



Metronidazole 
(Flagyl) 



Dosage 

500 mg orally 
every six to 
eight hours for 
10 to 14 days 

Alternatives : 
250. . . 



Mode of 
administration 



Vancomyci n 
(Vancoci n) 



Metronidazole 
(Flagyl) 



IV every eight 

hours for 

10 to 14 days 

125 to 500 mg 
orally every 
six hours for 
10 to 14 days 



Oral onlyt 
Nasogastric 

tube 
Retention 

enema. . . 

disadvantages 



$256 (36 to 40): 
500 mg orally 
every six hours 
for 14 days 

$678 (103 to 644): 



.depending on prescription 
filling fee. 



Effective by IV 
admi ni stration 

Less expensive 
than vancomycin 

More . . . 



((dagger)) — vancomycin is not secreted into the bowel; therefore, 
IV administration is not effective. 



Information from references 13, 

Strength of Recommendations 

Key clinical recommendation 

Test for Clostridium difficile 
toxin in patients B 20 



and 19 through 21. 
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Abstract: Clostridium difficile is responsible for over 75% of the 
diarrhea-associated enteric infections acquired during a hospital... 
Abstract : 

Text: 



Clostridium difficile-associated diarrhea poses a 
significant physical risk and cost to the recovery of hospitalized older... 



...mucoid, malodorous stools a day. His temperature is 101 F rectally. A 
stool specimen for Clostridium difficile (C. difficile) toxin 
is obtained and is positive. 

Diarrhea can pose a significant health threat... 

...to 20% in older debilitated patients (Holmes & Notarangelo, 1987). 
Risk factors 

According to Bartlett (1986), Clostridium difficile 
should be suspected as an enteric pathogen in any patient who develops a 
diarrhea or . . . 



.Intestinal obstruction 
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* Hirschsprung's disease 

* Necrotizing enterocolitis 

* History of cerebral toxoplasmosis or 
cytomegalovirus infection 

Pathophysiology 

Clostridium difficile is an opportunistic spore-forming 
gram-positive anaerobic bacillus. It produces at least two exotoxins, 
Clostridium difficile, toxin A, primarily an 
enterotoxin, and toxin B, a cytotoxin (Gerding et al . , 1995). 
These toxins bind to the colon receptors and are... 

...Most of the antibiotic associated diarrhea and all cases of 

pseudomembranous colitis are caused by Toxin A (walker et 

al . , 1993). Recent studies indicate both toxins are active and contribute 

to cellular. . .responsible for the antibiotic-associated colitis, several 

laboratory tests have been developed that detect cytotoxin (toxin 

B) and the endotoxin (toxin A) (Bartlett, 1997; 

Gerding et al . , 1995). Most infectious disease authorities indicate that 
the most common diagnostic tests for C. difficile are the cytotoxin assay 
which identifies toxin B, and the C. difficile organism 
culture. Generally, it is recommended that both the cytotoxin assay... 

...Bartlett, 1992). Currently, new enzyme immunoassay tests (EIA) can 
provide more immediate results and detect toxin A (Rush 

Medical Laboratories, 1996). For further information on current laboratory 
tests for C. difficile refer .. .Monitor for re-occurrence. 

Management 

* Enforce strict contact isolation (begin before diagnosis). 

* Avoid antiperistaltic agents. 

* Administer 

appropriate medications (metronidazole, cholestyramine, 
yeast preparations, oral vancomycin). 

* Maintain adequate fluid and electrolyte balance. 

* Prevent falls. 

* Maintain skin integrity. 

* Provide psychological support... 

...colitis (Bartlett, 1997). 

The nurse should carefully monitor the number, consistency, and 
amount of stools. Oral and intravenous intake, urinary output, and 
frequent weights must be done. Assessments for dehydration — thirst... 

...to stop the implicated agent, provide supportive measures, avoid the use 
of antiperistaltic agents, and administer specific antimicrobial 
agents when ordered. Supportive measures include essential rehydration with 
appropriate electrolytes and correction... 

...resins, and medications that alter fecal flora. Metronidazole (250 mg to 
500 mg tid) or oral vancomycin (125 mg to 500 mg qid) for 7 to 14 
days are the usual ... 

...same course (LaMont, 1995). Vancomycin also has a bitter taste and is 
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nephrotoxic and ototoxic. Oral vancomycin is preferred over 
intravenous vancomycin because the IV route does not always reach effective 
...it is effective in preventing recurrences of C. difficile when used as 
an adjunct to oral antibiotic therapy (Fekety et al . , 1997). S. 
boulardii binds to toxin A and reduces or prevents the 

enterotoxi n ' s effect on the colon but does not permanently colonize the gut 

(Fekety & Shah, 1993; LaMont, 1995). The use of active culture 

yogurt to help replace flora has been suggested by some clinicians; 

however, in studies with experimental animals, yogurt has not 

prevented antibiotic associated diarrhea (LaMont, 1995). Fecal enemas also 

have been suggested to... 

...require a more complicated treatment regimen, which includes a 10 to 14 
day course of oral vancomycin or metronidazole followed by a 3 week 
course of cholestyramine, cholestyramine plus lactobaci 1 1 us , and... 

...oatmeal, rice, potatoes, bananas, peaches, apricots, pears, 
strawberries) can help relieve diarrhea (Anastasi & Sun, 1996). 

Oral rehydration must be quickly implemented "because by the 
time the first diarrheal stool is passed. . .assay be done to diagnose C. 
difficile. 

Interventions focus on assessing and managing possible complications, 
administrating specific antibiotics, strict contact isolation, and 
teaching. Complications of C. difficile include fluid and electrolyte... 

...uncontrollable diarrhea, and safety risks due to falls. Metronidazole is 
the first choice antibiotic, with oral vancomycin, cholestyramine, 
and specific yeast preparations as alternative or concurrent therapy. 
Maintaining contact isolation prevents... 

...the HIV patient. American Journal of Nursing, 96(8), 35-42. 
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...medical record, examine the patient, obtain written informed consent for 
enrollment from the parents, and administer the contents of the vial. The study 

protocol was approved by the 62 institutional review laboratory workers and 

colleagues immunized for occupational safety with pentavalent botulinum toxoid (Food 
and Drug Administration FDA] Investigational New Drug application 0161) and given a 
single booster immunization before plasmapheresis. 

Randomization BIG-IV that were performed after the trial was unblinded 

confirmed that all vials were administered as assigned. 
Outcome Measures 

The primary safety outcome for all study subjects, regardless of their of 5 

patients, 4 patients were admitted to nonparticipating hospitals, 3 patients were 
excluded for administrative reasons, and 1 patient was hospitalized for only 48 

hours "."-'FIGURE omitted-" | "Table 1. -Baseline half-life of approximately 28 

days in vivo and a large capacity to neutralize botulinum toxin. A single infusion 
will neutralize for at least six months all botulinum toxin that may be... 
...efficacy has never been evaluated in a controlled trial, in retrospective and 
observational studies, early administration of equine antitoxin to adult patients 
with foodborne and wound botulism was associated with improved... 
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...radiation therapy for a stage T4N2cM0 squamous-cel 1 carcinoma of the tongue, 
followed by the administration of two cycles of f 1 uorouraci 1 , cisplatin, bleomycin, 

and methotrexate; the second cycle was begun 22 dry heaves, and scanty blood 

in the stools. The symptoms did not improve after the administration of loperamide 
and diphenoxylate hydrochloride; the patient became unable to maintain an adequate 

oral intake and was admitted to the hospital Specimens of stool were obtained 

for further studies. Fluids and electrolytes were administered by vein; 
oxycodone-acetami nophen , diphenoxylate hydrochloride, and loperamide were given by 

mouth. During the next abdominal tenderness on deep compression, with 

diminished bowel sounds. Assay of a stool specimen for Clostridium difficile toxin 
was negative; microscopical examination of a stool specimen showed abundant red 

cells, without ova showed no change. A computed tomographic (CT) scan of the 

abdomen (Fig. 1), performed with oral contrast material, showed diffuse thickening 
of the large bowel that extended to the rectum; there ... Duri ng the day, the systolic 
blood pressure fell to 80 mm Hg. Pressor medications were administered by vein; the 
trachea was intubated, and assisted ventilation was begun. Ampi ci 11 i n-sul bactam , 
gentamicin, and metronidazole were begun by vein; transfusions of fresh-frozen 
plasma were administered. An emergency laparotomy disclosed 1500 ml of straw-colored 
fluid in the peritoneal cavity; the... of assay are being used currently. The 
organism produces two potent toxins, A and B. Toxin A is an enterotoxin and appears 
to cause the colitis and diarrhea. Toxin B has potent cytotoxicity and is used to 

advantage in the tissue-culture assay for the were cytotoxi n-negati ve , at 

least a third of the isolates produced cytotoxin in vitro. Recently, toxin 
A-negative, toxin B-positive strains of C. difficile have been isolated from infants 

(Ref. 17,18); such strains produce positive results on the cytotoxicity assay 

but would not cause disease; the genes for toxin A production were either missing or 
greatly reduced in those strains. To date there has been no isolation of a toxin 
A-positive, toxin B-negative strain, which could produce disease even if the 
cytotoxicity assay was negative. Nevertheless, it... Dr. Sherwood l_ . Gorbach's 
Diagnosis 

Clostridium difficile pseudomembranous colitis asso ciated with antineoplastic 

chemotherapy the State Laboratory Institute from January to August 1993. 

investigations have identified undercooked beef, raw milk, and cross-contaminated 
nondairy food products as sources of the infection. The patient under discussion... 
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...breathing room air; the bicarbonate was 13 mmol per liter. Fluids, electrolytes, 
and ceftriaxone were administered by vein, and the patient was transferred to this 

hospital. En route the oxygen saturation The axillary temperature was 37.2 

degreesC after the administration of acetaminophen; the systolic blood pressure was 
85 mm Hg. The weight was 9. 6... stool, and cerebrospinal fluid were obtained for 
culture. Fluids, electrolytes, ampicillin, ceftriaxone, and metronidazole were 
administered by vein. The patient continued to pass frequent loose, greenish stools 
that were positive for... The bacteria that cause intestinal infection include 
shigella, salmonella, and Campylobacter species, Clostridium difficile, toxigenic or 
invasive strains of Escherichia coli, and yersinia species. Aeromonas species and 

Plesiomonas shigelloides hemolysis, uremia, or neurologic deficits. Likewise, 

infection with Yersinia enterocolitica, which is transmitted by raw milk, 
contaminated foods, or exposure to sick pets, (Ref. 4) would not explain all the 

findings findings in this patient, several manifestations of the illness are 

against that diagnosis. Amoxicillin was administered for a pulmonary infection 
before and during the illness. This antibiotic resembles ampicillin, to which... 
...infection (Ref. 11,12). The infection is transmitted from patient to patient by 
the fecal-oral route, although one hospital outbreak was attributed to the use of 

rectal thermometers (Ref. 13 exotoxins that cause damage to the colonic 

epithelium and diarrhea (Ref. 14). In animal models toxin A, the enterotoxin, is the 
primary mediator of enteritis, whereas toxin B, a cytotoxin, does not damage the 
bowel (Ref. 15). Preliminary in vitro studies with human colonic tissue, however, 
suggest that toxin B is more potent than toxin A in causing morphologic damage (Ref. 
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16 18). As shown in experimental studies in animals, exposure of the intestine 

to C. difficile toxin A causes a marked increase in epithelial permeability, with 

loss of albumin and other serum proteins group with carbohydrate malabsorption 

and C. difficile infection. Serum and secretory antibodies to C. difficile toxin A 
occur in 50 to 60 percent of children more than two years old, and 
these ... i nfections . One possible mechanism of antibody protection is that colonic 
secretions contain IgA directed against toxin A, which blocks its binding to its 
intestinal receptor (Ref. 25). Children with low serum levels of antitoxin to C. 
difficile toxin A may be more susceptible to relapsing C. difficile diarrhea (Ref. 
26). in one study of six children with multiple relapses of C. difficile colitis and 
low serum antibodies to toxin A, improvement occurred after treatment with pooled 
gamma globulin, which contains a high titer of antibody to toxin A (Ref. 27). Thus, 
selective IgA or igG-subclass deficiency might explain the recurrent infections 
and Clinical Diagnosis 

Clostridium difficile enterocol i ti sDr . 3. Thomas LaMont's Diagnosis 

Clostridium difficile enterocolitis diagnostic test was a positive 

enzyme-linked immunosorbent assay for the detection of C. difficile toxin A 

(enterotoxi n) and toxin B (cytotoxin) in stool samples (Ref. 35,36 After the 

diagnosis of C. difficile colitis was made, vancomycin was administered orally and 
metronidazole and trimethoprim-sulfamethoxazole were administered intravenously. An 
assay for C. difficile toxin was negative after 13 days, but a si gmoi doscopi c . . . 
...loss were slow to resolve, and she did not recover until four weeks after the 

administration of therapy status may be important (Ref. 24). In that study the 

serologic status for antibody to toxin A in patients in a hospital who were infected 
with C. difficile correlated with their clinical status. Asymptomatic carriers had a 
serum level of antibody to toxin A about four times higher than that in patients 
with diarrhea, suggesting that the status of this child was, antibiotics are often 
administered intravenously as well as orally. What is the benefit of the intravenous 
admi ni stration? 

Dr. LaMont: Intravenous therapy might be advantageous in a patient with 

ileus. Orally administered metronidazole or vancomycin does not reach the colon in 
the presence of ileus. One can try enemas of vancomycin or intravenously 
administered metronidazole, which enters the colonic lumen through the severely 

inflamed colonic wall. A reasonable approach Anatomical Diagnosis 

Pseudomembranous colitis associated with Clostridium difficile toxin. 
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...highly selective approach to potentially costly diagnostic tests for this common 
problem is imperative. Although oral rehydration therapy is the cornerstone of 

treatment for all diarrheal illnesses, the severity of certain Ref. 13) and 

the rates may increase again in the elderly (as seen particularly with Clostridium 
difficile and salmonella infections) (Ref. 5,6,14). Although overall morbidity rates 

in young children in 18). Shigella, G. lamblia, Entamoeba histolytica and 

probably Cryptosporidium are also transmitted by direct fecal-oral spread among some 
homosexual men (Ref. 19,20). -Table 1. Organisms Causing Outbreaks of Diarrhea. . .is 
spent each year in the United States (Ref. 58). The popularity of drinking 
unpasteurized milk and eating raw or undercooked fish, shellfish, and meat brings 

increasing risks of certain bacterial liver disease who eat raw oysters and 

unexplained chronic diarrhea after the consumption of raw milk or untreated well 
water (Ref. 58,65-68). Waterborne outbreaks, usually caused by G. lamblia... 
...Poisoning Syndromes * . "-TABLE OMITTED-'* -'Figure 1. -Approach to the Diagnosis and 
Management of Infectious Diarrhea. Oral rehydration solution can be prepared by 
adding 3.5 g of sodium chloride (or 3... water and electrolytes (Ref. 145-147). 
Active immunity, as well as passive protection by breast-milk antibody, lactoferrin, 
lysozyme, antibody, and other factors help prevent many enteric infections (Ref. 

148). Finally I and possibly II), (Ref. 155-159) by the activation of 

guanylate cyclase (heat-stable toxin a, including STh or STp) , (Ref. 160-162) or 
through a pathway independent of guanylate cyclase or adenylate cyclase (heat-stable 
toxin b) (Ref. 163,164). The roles of cholera-like heat-labile toxins or heat-stable 

toxins pathogenesis of diarrhea with these organisms remain unclear (Ref. 
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165-168). In addition, Cl . difficile toxin A, Cl . perfringens type A, Staph, aureus, 
Bacillus cereus, B. fragilis, and two recently described Esch . . . parasi tes , and blood 
cultures are unrevealing (Ref. 209). For the majority of noninflammatory illnesses, 
simple oral glucose-electrolyte rehydration is sufficient, and may be lifesaving. In 

patients with a suspected inflammatory which remains largely intact even in 

the severest of diarrheal illnesses, with a simply prepared oral rehydration 
solution (Fig. 1). Not only is this solution lifesaving in severe diarrhea in 

which intensive care as well. Furthermore, the output of stool can be reduced 

with food-based oral rehydration therapy (Ref. 214). With the additional 
sodium-coupled absorption of neutral amino acids and... the small bowel, analogous to 
short-chain fatty acids in the colon), (Ref. 215-217) oral rehydration therapy can 
also be used to speed recovery from bowel injury. The composition of cereal-based 
oral rehydration solution is like that of standard oral rehydration solution (3.5 g 

of sodium chloride, 2.5 g of sodium bicarbonate, and 1.1 liters of water and 

brought to a boil (Ref. 214). Not only can oral rehydration therapy (especially with 

cereal and continued feeding) reverse the loss of fluid, but it major cause of 

death in children with diarrhea in developing areas (Ref. 218). Furthermore, simple 
oral rehydration therapy can be started early in the home and can prevent most 

complications of In addition to oral rehydration therapy, one should consider 

specific antimicrobial therapy for symptomatic patients with inflammatory or 
parasitic. . . 
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Abstract: Clostridium difficile is a gram-positive anaerobe that forms subterminal 

spores. It is now one of major the natural microflora has been modified by 

antibiotic therapy. Toxigenic strains of C. difficile produce toxin A (enterotoxi n) 
or toxin B (citotoxin) or both which cause the cytotoxic effect "rounding". C. 

difficile can spread from patient diarrhea (antibiotic associated diarrhea) to 

fatal pseudomembranous colitis (PMC). The current therapy is based on oral 
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administration of metronidazole or vancomycin. In patients non responders or that 
continue to relapse can be used other forms of therapy: antibiotic (tei copl ani ne , 
bacitracine, rifamixine); anion exchange resin (colestipol, col esti rami ne) ; 
probiotic therapy (S. boulardii, lactobacilli and fecal enemas). New and improved 
studies will lead to new ... 
DESCRIPTORS: 

Organisms: ...probiotic; Clostridium-difficile (Endospore-formi ng 

Gram-Positives probiotic 

Organisms: Parts Etc: 

Diseases: ...Clostridium difficile infection 
Mesh Terms: 
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ISSN: 0017-5749 Publication date: 19990200 
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Bovine immunoglobulin concentrate Clostridium difficile retains C-difficile toxin 

neutralising activity after passage through the human stomach and small intestine 

Abstract: Background-Bovine immunoglobulin concentrate (BlC)-Clostridium difficile 
is prepared from the colostrum of cows immunised against C difficile toxins and 

contains high ileum transit times (68% versus 36%, p<0.05). Specific bovine 

ige against C difficile toxin A was detected in ileal fluid following oral BIG. 
Toxin neutralising activity was also present and correlated closely with bovine IgG 

levels (r C difficile resists digestion in the human upper gastrointestinal 

tract and specific anti-C difficile toxin A binding and neutralising activity was 
retained. Passive oral immunotherapy with anti-C difficile BIC may be a useful 
non-antibiotic approach to the... 
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Abstract: ...8 weeks. Fecal microflora, bacterial metabolites, pH, and moisture were 
analyzed before and after the administration of lactosucrose . The results showed 
that the number and percentage of Bifidobacterium sp. in relation to the total 
bacteria significantly increased during the period of lactosucrose administration. 
Although fecal putrefactive products, fatty acids, pH, moisture content, and stool 

volume did not show number of Bifidobacterium sp. Fecal ammonia significantly 

decreased after 4 and 8 weeks of lactosucrose administration, and 1 week after the 
end of lactosucrose administration, compared with results after a 1-week 
administration of lactosucrose. When the administration was stopped, the percentage 
of Bifidobacterium sp. in relation to the total count gradually decreased to the 
same level as before the administration of lactosucrose. These results suggest that 
under physiological conditions, lactosucrose acts on the intestinal microflora... 
identifiers-- ...fermented milk; colonization resistance; bacteria 
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UPDATE ON CLOSTRIDIUM DIFFICILE-INDUCED COLITIS .1. 

Abstract: Recent findings on the epidemiology, pathogenesis, clinical 
manifestations, diagnosis, and treatment of Clostridium difficile-induced colitis 
(CDIC) are discussed. 

CDIC is a gastrointestinal disorder that results from colonization by and 
overgrowth of C. difficile. Among patients in the community who are treated with an 
oral antimicrobial, only 1 to 3 individuals per 100,000 develop CDIC, compared with 

as many a period of watchful waiting may be advisable in mild cases. When 

treatment is necessary, oral metronidazole is the agent of choice in all but the 
most severe cases. Whether oral metronidazole is therapeutically equivalent to oral 
vancomycin in severe CDIC is controversial. Regardless of the antimicrobial used, 
some patients suffer a ... 
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ADMINISTRATION OF DIFFERENT LACTOBACILLUS STRAINS IN FERMENTED OATMEAL SOUP - INVIVO 
COLONIZATION OF HUMAN INTESTINAL -MUCOSA AND... 

Abstract: ...on human intestinal mucosa of healthy volunteers was studied together 
with the effect of Lactobacillus administration on different groups of indigenous 
bacteria. A total of 19 test strains were administered in fermented oatmeal soup 

containing 5 x 10(6) CFU of each strain per ml days. Biopsies were taken from 

both the upper jejunum and the rectum 1 day before administration was started and 1 
and 11 days after administration was terminated. The administration significantly 
increased the Lactobacillus counts on the jejunum mucosa, and high levels remained 
11 days after administration was terminated. The levels of streptococci increased by 

10- to 100-fold in two persons jejunum decreased by 10- to 100-fold in three 

of the volunteers 1 day after administration was terminated. In recta, the anaerobic 
bacterium counts and the gram-negative anaerobic bacterium counts decreased 
significantly by the end of administration. Furthermore, a decrease in the number of 

members of the Enterobacteri aceae by 1,000-fold plasmid profiles of strains 

and by restriction endonuclease analysis of chromosomal DNAs . The following five 
administered Lactobacillus strains were reisolated from the mucosa 1 day after the 
end of administration: Lactobacillus plantarum 299 and 299v, Lactobacillus casei 
subsp. rhamnosus 271, Lactobacillus reuteri 108, and Lactobacillus agilis 294. All 
of these strains were also found 11 days after administration was terminated, 
although L. plantarum 299 and 299v were dominant. 
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Abstract: ...rotavirus), 71 wel 1 -nouri shed children between 4 and 45 months of age 
were studied. After oral rehydration, the patients randomly received either 
Lactobacillus GG-fermented milk product, 125 g (10(10-11) colony-forming units) 

twice daily (group 1); Lactobacillus GG 10(10-11) colony-forming units) twice 

daily (group 2); or a placebo, a pasteurized yogurt (group 3) 125 g twice daily; 

each diet was given for 5 days, in addition recovery from diarrhea. It is 

further suggested that Lactobacillus GG in the form of fermented milk or 
freeze-dried powder is effective in shortening the course of acute diarrhea, 
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PASSIVE-IMMUNIZATION OF HAMSTERS AGAINST DISEASE CAUSED BY CLOSTRIDIUM-DIFFICILE BY 
USE OF BOVINE IMMUNOGLOBULIN-G CONCENTRATE 

Abstract: Gestating Holstein cows were vaccinated with Clostridium difficile toxoid 
prepared from the culture filtrate of a strain that produces high levels of 

toxins hyperimmune bovine igG concentrate were protected against C. difficile 

disease. These results suggest that orally administered hyperimmune bovine IgG 
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specific for C. difficile culture filtrate may be useful in prophylaxis against... 
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Immunoglobulin and non-immunoglobul i n components of human milk inhibit Clostridium 
difficile toxin A-receptor binding 



Clostridium difficile is isolated from the intestinal tracts of > 50% of healthy 

infants. The mechanism by which toxigenic C. difficile is generally 

asymptomatic is unknown but may reflect the presence in human milk of neutralising 
activity against C. difficile toxin A. On this basis, the ability of human milk to 
inhibit the binding of toxin A to a purified hamster brush border membrane receptor 
was determined. Ten milk samples from healthy volunteers in various stages of 
lactation inhibited the binding of toxin A to the receptor by an average of 90%. 
Heating and dialysis did not significantly alter the inhibitory activity of any of 
the milk samples. Human milk protected adult hamsters against a lethal challenge 
with toxin A but had no effect on the cytotoxic activity of the toxin. SDS-PAGE and 
ligand blot analyses showed that there were at least four distinct factors in human 
milk that specifically bound toxin A. Thiophilic adsorption chromatography was used 
to-separate immunoglobulin from non-immunoglobulin components of human milk. IgA was 
the only immunoglobulin detected in human milk and > >90% of this immunoglobulin was 
recovered after purification by thiophilic adsorption. Both the unbound 
non-immunoglobulin and bound immunoglobulin fractions of human milk inhibited the 
binding of-toxin A to the purified receptor. These results suggest that human milk 
may be important in protecting infants against C. difficile-associated intestinal 
disease. 
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Clostridium difficile is the most commonly identified infective cause of 

antibiotic associated diarrhoea. Broad spectrum antibiotics, are based 

cytotoxin assays have been compared to rapid immunoassays, which are less effective, 
especially since toxin A negative, toxin B positive strains have been shown to be 

truly virulent. Details of colonization and adherence mechanisms strategies. 

These include a toxin binding polymer and ongoing biotherapy research. An antibody 
rise to toxin A during an episode of C. difficile diarrhoea protects against 
recurrence, and trials are in progress ... 
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...evacuations/per day). The stool cultures were negative and there were no proof 
both of Clostridium difficile and his toxin A and B. In 4 patients colonoscopy 
showed different grades of colitis up to diffuse erythema... 
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...5 to 25%. The major form of intestinal disorders is the pseudomembranous 
colitis associated with Clostridium difficile which occurs in 10-20% of all aad. in 

most cases of AAD discontinuation or of vancomycin therapy) had a significant 

decrease in C. difficile colony-forming units, and of toxin B production. In several 
clinical randomised trials (versus placebo), S. boulardii has demonstrated its 
effectiveness by . . . 
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[Clostridium difficile infections. Current aspects] 
infezione da Clostridium difficile. Aspetti attuali. 

Clostridium difficile is a gram-positive anaerobe that forms subterminal spores. It 

is now one of major the natural microflora has been modified by antibiotic 

therapy. Toxigenic strains of C. difficile produce toxin A (enterotoxi n) or toxin B 
(cytotoxin) or both with cause the cytotoxic effect "rounding". C. difficile can 

spread from patient diarrhea (antibiotic associated diarrhea) to fatal 

pseudomembranous colitis (PMC). The current therapy is based on oral administration 
of metronidazole or vancomycin . In patients non responders or that continue to 
relapse can be used other forms of therapy: antibiotic (tei copl ani ne , bacitracine, 
rifamixine); anion exchange resin (colestipol, colesti rami ne) ; probiotic therapy (S. 
boulardii, lactobacilli and fecal enemas). New and improved studies will lead to new 
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immunization of adult hamsters against Clostridium difficile -associated ileocecitis 
and transfer of protection to infant hamsters. 

in this investigation, the role of antibodies against Clostridium difficile toxins A 
and B in protecting hamsters against C. difficile-associated ileocecitis was 

examined. We against disease. Neutralizing antibodies to toxins A and B could 

be demonstrated in both maternal milk and serum, as well as in infant serum and 

intestinal contents. Foster-mothering experiments demonstrated protection of 
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infants against C. difficile-associated ileocecitis was transferred to infant 
hamsters through breast milk. These results suggest that toxin A may play a more 
important role in the pathogenesis of C. difficile-associated ileocecitis in 
hamsters than toxin B. Furthermore, variations in the severity of C. 
difficile-associated illness in infants and adults may... ( 
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Recognizing and Managing Clostridium Difficile-Associated Diarrhea. 

Abstract: Clostridium difficile is responsible for over 75% of the 
diarrhea-associated enteric infections acquired during a hospital... 
Abstract: 



Clostridium difficile-associated diarrhea poses a 
significant physical risk and cost to the recovery of hospitalized older. 

...mucoid, malodorous stools a day. His temperature is 101 F rectally. A 
stool specimen for Clostridium difficile (C. difficile) toxin 
is obtained and is positive. 
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Diarrhea can pose a significant health threat... 

...to 20% in older debilitated patients (Holmes & Notarangelo, 1987). 
Risk factors 

According to Bartlett (1986), Clostridium difficile 
should be suspected as an enteric pathogen in any patient who develops a 
diarrhea or . . . 

...Intestinal obstruction 

* Hirschsprung's disease 

* Necrotizing enterocolitis 

* History of cerebral toxoplasmosis or 
cytomegalovirus infection 

Pathophysiology 

Clostridium difficile is an opportunistic spore-forming 
gram-positive anaerobic bacillus. It produces at least two exotoxins, 
Clostridium difficile, toxin A, primarily an 
enterotoxin, and toxin B, a cytotoxin (Gerding et al . , 1995). 
These toxins bind to the colon receptors and are... 

...Most of the antibiotic associated diarrhea and all cases of 

pseudomembranous colitis are caused by Toxin A (walker et 

al . , 1993). Recent studies indicate both toxins are active and contribute 

to cellular. . .responsible for the antibiotic-associated colitis, several 

laboratory tests have been developed that detect cytotoxin (toxin 

B) and the endotoxin (toxin A) (Bartlett, 1997; 

Gerding et al . , 1995). Most infectious disease authorities indicate that 
the most common diagnostic tests for C. difficile are the cytotoxin assay 
which identifies toxin B, and the C. difficile organism 
culture. Generally, it is recommended that both the cytotoxin assay... 

...Bartlett, 1992). Currently, new enzyme immunoassay tests (EIA) can 
provide more immediate results and detect toxin A (Rush 

Medical Laboratories, 1996). For further information on current laboratory 
tests for C. difficile refer .. .Monitor for re-occurrence. 

Management 

* Enforce strict contact isolation (begin before diagnosis). 

* Avoid antiperistaltic agents. 

* Administer 

appropriate medications (metronidazole, cholestyramine, 
yeast preparations, oral vancomycin). 

* Maintain adequate fluid and electrolyte balance. 

* Prevent falls. 

* Maintain skin integrity. 

* Provide psychological support... 

...colitis (Bartlett, 1997). 

The nurse should carefully monitor the number, consistency, and 
amount of stools. Oral and intravenous intake, urinary output, and 
frequent weights must be done. Assessments for dehydration — thirst... 

...to stop the implicated agent, provide supportive measures, avoid the use 
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of antiperistaltic agents, and administer specific antimicrobial 
agents when ordered. Supportive measures include essential rehydration with 
appropriate electrolytes and correction... 

...resins, and medications that alter fecal flora. Metronidazole (250 mg to 
500 mg tid) or oral vancomycin (125 mg to 500 mg qid) for 7 to 14 
days are the usual . . . 

...same course (LaMont, 1995). Vancomycin also has a bitter taste and is 

nephrotoxic and ototoxic. Oral vancomycin is preferred over 

intravenous vancomycin because the IV route does not always reach effective 

...it is effective in preventing recurrences of C. difficile when used as 

an adjunct to oral antibiotic therapy (Fekety et al . , 1997). S. 

boulardii binds to toxin A and reduces or prevents the 

enterotoxi n ' s effect on the colon but does not permanently colonize the gut 

(Fekety & Shah, 1993; LaMont, 1995). The use of active culture 

yogurt to help replace flora has been suggested by some clinicians; 

however, in studies with experimental animals, yogurt has not 

prevented antibiotic associated diarrhea (LaMont, 1995). Fecal enemas also 

have been suggested to... 

...require a more complicated treatment regimen, which includes a 10 to 14 
day course of oral vancomycin or metronidazole followed by a 3 week 
course of cholestyramine, cholestyramine plus lactobaci 1 1 us , and... 

...oatmeal, rice, potatoes, bananas, peaches, apricots, pears, 
strawberries) can help relieve diarrhea (Anastasi & Sun, 1996). 

Oral rehydration must be quickly implemented "because by the 
time the first diarrheal stool is passed. . .assay be done to diagnose C. 
di ff i ci 1 e . 

Interventions focus on assessing and managing possible complications, 
administrating specific antibiotics, strict contact isolation, and 
teaching. Complications of C. difficile include fluid and electrolyte... 

...uncontrollable diarrhea, and safety risks due to falls. Metronidazole is 
the first choice antibiotic, with oral vancomycin, cholestyramine, 
and specific yeast preparations as alternative or concurrent therapy. 
Maintaining contact isolation prevents... 

...the HIV patient. American Journal of Nursing, 96(8), 35-42. 

Bartlett, J. G. (1997). Clostridium difficile 
infection: Pathophysiology and diagnosis. Seminars in Gastrointestinal 
Disease, 8(1), 12-21. 

Bartlett, J.G. (1992). Antibiotic-associated diarrhea. Clinical 
infectious Diseases, 15, 573-581. 
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Gorbach (Ed.), Infectious diarrhea (pp. 157... 

...v., Surawicz, CM., Greenberg, R.N., Elmer, G. W. , & Mulligan, M.E. 
(1997). Recurrent Clostridium difficile diarrhea: 

Characteristics of and risk factors for patients enrolled in a prospective, 
randomized, double-blind... 
...Infectious Diseases, 24, 324-333. 

Fekety, R. , & Shah, A.B. (1993). Diagnosis and treatment of 
Clostridium difficile colitis. Journal of the American 
Medical Association, 269, 71-75. 

Gerding, D.N., Johnson, S., Peterson, L.R., Mulligan, M.E., & 
Silva, J. (1995). Clostridium difficile-associated diarrhea 
and colitis. Infection Control and Hospital Epidemiology, 16, 456-477. 

Gurevich, I. (1994... 
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of and risk factors for Clostridium difficile colonization at 
admission to an infectious diseases ward. Clinical infectious Diseases, 24, 
920-924. 
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...radiation therapy for a stage T4N2cM0 squamous-cel 1 carcinoma of the tongue, 
followed by the administration of two cycles of f 1 uorouraci 1 , cisplatin, bleomycin, 

and methotrexate; the second cycle was begun 22 dry heaves, and scanty blood 

in the stools. The symptoms did not improve after the administration of loperamide 
and diphenoxylate hydrochloride; the patient became unable to maintain an adequate 

oral intake and was admitted to the hospital Specimens of stool were obtained 

for further studies. Fluids and electrolytes were administered by vein; 
oxycodone-acetami nophen , diphenoxylate hydrochloride, and loperamide were given by 

mouth. During the next abdominal tenderness on deep compression, with 

diminished bowel sounds. Assay of a stool specimen for Clostridium difficile toxin 
was negative; microscopical examination of a stool specimen showed abundant red 

cells, without ova showed no change. A computed tomographic (CT) scan of the 

abdomen (Fig. 1), performed with oral contrast material, showed diffuse thickening 
of the large bowel that extended to the rectum; there ... Duri ng the day, the systolic 
blood pressure fell to 80 mm Hg. Pressor medications were administered by vein; the 
trachea was intubated, and assisted ventilation was begun. Ampi ci 11 i n-sul bactam , 
gentamicin, and metronidazole were begun by vein; transfusions of fresh-frozen 
plasma were administered. An emergency laparotomy disclosed 1500 ml of straw-colored 
fluid in the peritoneal cavity; the... of assay are being used currently. The 
organism produces two potent toxins, A and B. Toxin A is an enterotoxin and appears 
to cause the colitis and diarrhea. Toxin B has potent cytotoxicity and is used to 

advantage in the tissue-culture assay for the were cytotoxi n-negati ve , at 

least a third of the isolates produced cytotoxin in vitro. Recently, toxin 
A-negative, toxin B-positive strains of C. difficile have been isolated from infants 

(Ref. 17,18); such strains produce positive results on the cytotoxicity assay 

but would not cause disease; the genes for toxin A production were either missing or 
greatly reduced in those strains. To date there has been no isolation of a toxin 
A-positive, toxin B-negative strain, which could produce disease even if the 
cytotoxicity assay was negative. Nevertheless, it... Dr. Sherwood L. Gorbach's 
Diagnosis 
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Clostridium difficile pseudomembranous colitis asso ciated with antineoplastic 

chemotherapy the State Laboratory Institute from January to August 1993. 

investigations have identified undercooked beef, raw milk, and cross-contaminated 
nondairy food products as sources of the infection. The patient under discussion... 
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degreesC after the administration of acetaminophen; the systolic blood pressure was 
85 mm Hg. The weight was 9. 6... stool, and cerebrospinal fluid were obtained for 
culture. Fluids, electrolytes, ampicillin, ceftriaxone, and metronidazole were 
administered by vein. The patient continued to pass frequent loose, greenish stools 
that were positive for... The bacteria that cause intestinal infection include 
shigella, salmonella, and Campylobacter species, Clostridium difficile, toxigenic or 
invasive strains of Escherichia coli, and yersinia species. Aeromonas species and 

Plesiomonas shigelloides hemolysis, uremia, or neurologic deficits. Likewise, 

infection with Yersinia enterocol i ti ca, which is transmitted by raw milk, 
contaminated foods, or exposure to sick pets, (Ref. 4) would not explain all the 

findings findings in this patient, several manifestations of the illness are 

against that diagnosis. Amoxicillin was administered for a pulmonary infection 
before and during the illness. This antibiotic resembles ampicillin, to which... 
...infection (Ref. 11,12). The infection is transmitted from patient to patient by 
the fecal-oral route, although one hospital outbreak was attributed to the use of 

rectal thermometers (Ref. 13 exotoxins that cause damage to the colonic 

epithelium and diarrhea (Ref. 14). In animal models toxin A, the enterotoxin, is the 
primary mediator of enteritis, whereas toxin B, a cytotoxin, does not damage the 
bowel (Ref. 15). Preliminary in vitro studies with human colonic tissue, however, 
suggest that toxin B is more potent than toxin A in causing morphologic damage (Ref. 

16 18). As shown in experimental studies in animals, exposure of the intestine 

to C. difficile toxin A causes a marked increase in epithelial permeability, with 

loss of albumin and other serum proteins group with carbohydrate malabsorption 

and C. difficile infection. Serum and secretory antibodies to C. difficile toxin A 
occur in 50 to 60 percent of children more than two years old, and 
these ... i nfections . One possible mechanism of antibody protection is that colonic 
secretions contain igA directed against toxin A, which blocks its binding to its 
intestinal receptor (Ref. 25). Children with low serum levels of antitoxin to C. 
difficile toxin A may be more susceptible to relapsing C. difficile diarrhea (Ref. 
26). in one study of six children with multiple relapses of C. difficile colitis and 
low serum antibodies to toxin A, improvement occurred after treatment with pooled 
gamma globulin, which contains a high titer of antibody to toxin A (Ref. 27). Thus, 
selective IgA or igG-subclass deficiency might explain the recurrent infections 
and Clinical Diagnosis 

Clostridium difficile enterocolitisDr. 3. Thomas LaMont's Diagnosis 

Clostridium difficile enterocolitis diagnostic test was a positive 

enzyme-linked immunosorbent assay for the detection of C. difficile toxin A 

enterotoxin) and toxin B (cytotoxin) in stool samples (Ref. 35,36 After the 

iagnosis of C. difficile colitis was made, vancomycin was administered orally and 
metronidazole and trimethoprim-sulfamethoxazole were administered intravenously. An 
assay for C. difficile toxin was negative after 13 days, but a si gmoi doscopi c . . . 
...loss were slow to resolve, and she did not recover until four weeks after the 

administration of therapy status may be important (Ref. 24). In that study the 

serologic status for antibody to toxin A in patients in a hospital who were infected 
with C. difficile correlated with their clinical status. Asymptomatic carriers had a 
serum level of antibody to toxin A about four times higher than that in patients 
with diarrhea, suggesting that the status of this child was, antibiotics are often 
administered intravenously as well as orally. What is the benefit of the intravenous 
admi ni stration? 

Dr. LaMont: Intravenous therapy might be advantageous in a patient with 

ileus. Orally administered metronidazole or vancomycin does not reach the colon in 
the presence of ileus. One can try enemas of vancomycin or intravenously 
administered metronidazole, which enters the colonic lumen through the severely 

inflamed colonic wall. A reasonable approach Anatomical Diagnosis 

Pseudomembranous colitis associated with Clostridium difficile toxin. 
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...highly selective approach to potentially costly diagnostic tests for this common 
problem is imperative. Although oral rehydration therapy is the cornerstone of 

treatment for all diarrheal illnesses, the severity of certain Ref. 13) and 
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the rates may increase again in the elderly (as seen particularly with Clostridium 
difficile and salmonella infections) (Ref. 5,6,14). Although overall morbidity rates 

in young children in 18). Shigella, G. lamblia, Entamoeba histolytica and 

probably Cryptosporidium are also transmitted by direct fecal-oral spread among some 
homosexual men (Ref. 19,20). -Table 1. Organisms Causing Outbreaks of Diarrhea. . .is 
spent each year in the United States (Ref. 58). The popularity of drinking 
unpasteurized milk and eating raw or undercooked fish, shellfish, and meat brings 

increasing risks of certain bacterial liver disease who eat raw oysters and 

unexplained chronic diarrhea after the consumption of raw milk or untreated well 
water (Ref. 58,65-68). Waterborne outbreaks, usually caused by G. lamblia... 
...Poisoning Syndromes *. "-TABLE OMITTED** *Figure 1. -Approach to the Diagnosis and 
Management of Infectious Diarrhea. Oral rehydration solution can be prepared by 
adding 3.5 g of sodium chloride (or 3... water and electrolytes (Ref. 145-147). 
Active immunity, as well as passive protection by breast-milk antibody, lactoferrin, 
lysozyme, antibody, and other factors help prevent many enteric infections (Ref. 

148). Finally I and possibly II), (Ref. 155-159) by the activation of 

guanylate cyclase (heat-stable toxin a, including STh or STp) , (Ref. 160-162) or 
through a pathway independent of guanylate cyclase or adenylate cyclase (heat-stable 
toxin b) (Ref. 163,164). The roles of cholera-like heat-labile toxins or heat-stable 

toxins pathogenesis of diarrhea with these organisms remain unclear (Ref. 

165-168). In addition, Cl . difficile toxin A, Cl . perfringens type A, Staph, aureus, 
Bacillus cereus, B. fragilis, and two recently described Esch . . . parasi tes , and blood 
cultures are unrevealing (Ref. 209). For the majority of noninflammatory illnesses, 
simple oral glucose-electrolyte rehydration is sufficient, and may be lifesaving. In 

patients with a suspected inflammatory which remains largely intact even in 

the severest of diarrheal illnesses, with a simply prepared oral rehydration 
solution (Fig. 1). Not only is this solution lifesaving in severe diarrhea in 

which intensive care as well. Furthermore, the output of stool can be reduced 

with food-based oral rehydration therapy (Ref. 214). With the additional 
sodium-coupled absorption of neutral amino acids and... the small bowel, analogous to 
short-chain fatty acids in the colon), (Ref. 215-217) oral rehydration therapy can 
also be used to speed recovery from bowel injury. The composition of cereal-based 
oral rehydration solution is like that of standard oral rehydration solution (3.5 g 

of sodium chloride, 2.5 g of sodium bicarbonate, and 1.1 liters of water and 

brought to a boil (Ref. 214). Not only can oral rehydration therapy (especially with 

cereal and continued feeding) reverse the loss of fluid, but it major cause of 

death in children with diarrhea in developing areas (Ref. 218). Furthermore, simple 
oral rehydration therapy can be started early in the home and can prevent most 

complications of in addition to oral rehydration therapy, one should consider 

specific antimicrobial therapy for symptomatic patients with inflammatory or 
parasitic. . . 
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? d s 
Set 


Items 


Descri ption 


Si 


38917 


S CLOSTRIDIUM(W)DIFFICILE 


S2 


38917 


S Si OR CLOSTRIDIUM(W)DIFFICILE(W)ASSOCIATED(W)DIARRHEA 


S3 


1086 


S S2 AND PROBIOTIC 


S4 


9928 


S S2 AND (PROBIOTIC OR YOGURT OR (DIETARY (W) SUPPLEMENT) OR LACTOBAC? 


OR BIFIDOBACTER? OR SACCHAROMYCES OR ENTEROCOCC? OR EUBACTERIA) 


S5 


742 


S S4 AND (IMMUNOGLOBULIN OR ANTIBODY OR ANTIBODIES OR MONOCLONAL OR 



POLYCLONAL) 

56 991 S S4 AND ((CLOSTRIDIUM(W)DIFFICILE(W)TOXIN(W)A) OR 
(CLOSTRIDIUM(W)DIFFICILE(W) TOXIN (W)B)) 

57 139 S S6 AND (ADMINIS? OR INTRA OR ORAL) 

58 128 RD (unique items) 

59 78 S S8 NOT PY>=2003 

510 78 RD (unique items) 

511 5244 S (CLOSTRIDIUM(W)DIFFICILE(W)TOXIN(W)A) OR 

(CLOSTRIDIUM (W)DIFFICILE(W) TOXIN (W)B) OR CLOSTRIDIUM (W)DIFFICILE(W)OUTER(W) MEMBRANE 
PROTEIN 

512 9043 S Si AND ((TOXIN(W)A) OR (TOXIN(W)B) OR (OUTERMEMBRANE(W) PROTEIN)) 

513 9043 S S12 AND S2 

514 1886 S S13 AND (PROBIOTIC OR YOGURT OR (DIETARY (W) SUPPLEMENT) OR 
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LACTOBAC? OR BIFIDOBACTER? OR SACCHAROMYCES OR ENTEROCOCC? OR EU BACTERIA) 



S15 


267 


S S14 AND (ADMINIS? OR INTRA OR ORAL) 


S16 


219 


RD (unique items) 


S17 


224 


S S12 AND (PROBIOTIC OR YOGURT OR (DIETARY (W) SUPPLEMENT) OR MILK) 


S18 


65 


S S17 AND (ADMINIS? OR INTRA OR ORAL) 


S19 


22 


S S18 NOT PY>=2003 


S20 
? 


20 


RD (unique items) 
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